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1. PREAMBLE AND HIGHLIGHTS 


This report of the Bibliographic and Communica- 
tions Network Pilot Project marks the completion 
of a four-year effort undertaken by the National 
Library of Canada in cooperation with many 
Canadian institutions and Telecom Canada. This 
Initiative was to investigate options available 
for building a nationwide, decentralized and 
voluntary library and information network as a 
vehicle to facilitate resource sharing. The 
network will be for the use of libraries large 
and small, and for the participation of the wide 
range of institutions. These institutions 
include those utilizing large closed multiple 
user networks, those with institution-specific 
systems and those with little or no automated 
Support. The network must also be open to 
interaction between libraries and other informa- 
tion sectors, e.g., publishers, commercial 
information data base providers, etc. As is 
noted in this report the term "bibliographic and 
communications network" will be replaced in 
future by "library and information network." 
This reflects the feeling of those involved in 
the pilot project that the former term was too 
restrictive a description for the network being 
created. 


Context of the Report 


In publishing this report we realize that it is 
not easy to digest, incorporating as it does a 
great deal of information, some of it inescapa- 
bly technical in nature. Part 1 of the report 
deals with the pilot project itself, and Part 2 
is concerned with the prospective environment 
and recommendations for development within that 
future environment. Therefore it seems appro- 
priate here to place the report in the context 
in which it was written. 


About 20 years ago computers began to be used in 
libraries. The library functions performed on 
computers at that time were rudimentary for 
several reasons: machines were large, expen- 
sive, slow, not very powerful; they could not 
support on-line input and output; programming 
techniques were not sophisticated; and librari- 
ans were still learning how to utilize automa- 
tion in their libraries. Since that time we 
have seen major technological advances, such as 
the widespread use of the silicon chip, which 
have revolutionized the computer communications 
field by allowing computers to become simul ta- 
neously smaller, more powerful, and cheaper, and 
which have allowed large numbers of terminals to 
interact in an on-line mode with a_ host 
computer. Programming languages and techniques 
have become much more sophisticated, as have 
librarians’ understanding of the opportunities 
and constraints of automation. 


Coincident with these developments over the past 
two decades were developments in telecommunica- 
tions, such as packet-switched networks and 
satellite transmission, providing economical 
data transmission over long distances. These 
developments provided in theory the opportunity 
for libraries across the country to share the 
information in their respective data bases with 
each other. However, in practice, there were 
severe technical impediments to resource 
sharing. Computers were incompatible: differ- 
ent makes could not easily communicate with each 
other, and all types of terminals could not 
communicate with all computers. Differing 
formats for data were an additional constraint. 
An electronic tower of Babel has existed for 
some time. 


In the late 1970s, international standards 
bodies achieved a major breakthrough by devising 
a conceptual model for a series of standards, 
so-called protocols, which, when developed and 
implemented, would allow most makes of computers 
or terminals to communicate with other comput- 
ers. This conceptual model is called the Open 
Systems Interconnection (or OSI) model, and is 
the model adopted in principle by the National 
Library of Canada in 1979, as the most likely 
strategy by which the decentralized nationwide 
library and information network, so much needed 
by the Canadian library community, could be 
achieved. 


This report, then, represents the results of 
four years of research, development, cooperative 
experimentation, and evaluation to determine if 
this OSI model which held such _ theoretical 
promise would work in practice to achieve a 
decentralized library and information network. 
It marks a milestone in library network devel op- 
ment in Canada: in the opinion of the large and 
diverse group who worked on the project in 
various capacities, we have proven that an open, 
decentralized, voluntary library and information 
network, operating nationwide, is technically 
feasible. Much remains to be done before that 
network will become a reality, but the determi- 
nation of the project participants to work 
toward that end as quickly as possible is 
marked, The recommendations in Chapter 8 of 
this report embody the forward plan endorsed by 
the various groups and committees involved; the 


Bibliographic Common ‘Interest Group, which 
participated in the iNet field trial, the 
National Library's Task Group on Computer/ 


Communications Protocols for Bibliographic Data 
Interchange, and the National Library Advisory 
Board and its three committees: the Bibliogra- 
phic and Communications Network Committee, the 
Resource Network Committee, and the Committee on 
Bibliography and Information Services for the 
Social Sciences and Humanities. 


The iNet Field Trial in the Context of the 
Overall Pilot Project 


Although Canadian library participation in the 
iNet field trial mounted by Telecom Canada 
between July 1982 and July 1983 has received the 
most publicity, it forms only a part of the 
Bibliographic and Communications Network Pilot 
Project. 


Canada has traditionally been a leader in tele- 
communications technology and Telecom Canada's 
iNet Field Trial was one of the first, if not 
the first, attempts in the world to implement 
the OSI concept. As such, participating in the 
trial was an ideal opportunity for Canadian 
librarians to determine if protocols based on 
the OSI model could be used to make it possible 
for the computers in Canadian libraries to 
communicate with each other and with other 
information sectors, and to share data in a way 
never before possible. The iNet trial proved 
this technical feasibility. 


In the iNet trial the OSI standards were imple- 
mented largely in one central computer operated 
by Telecom Canada. This implementation provided 
the support services and the conversion programs 
required to interconnect the various types of 
terminals and computers. 


Alternatively, it is possible to implement 
standard interfaces on each individual computer, 
allowing it then to communicate directly with 
any other computer having the same standard 
interfaces. Therefore, the development of 
standard protocols (i.e., machine-readable 
messages, their formats, and the sequence in 
which they are applied) for bibliographic 
applications has been another major thrust in 
the Bibliographic and Communications Network 
Pilot Project. This work has been undertaken by 
experts under contract to the National Library 
and working under the direction of its Task 
Group on Computer/Communications Protocols for 
Bibliographic Data Interchange. Test implement- 
ations of these protocols have been and are 
being undertaken by libraries involved in the 
overall pilot project. 


This two-pronged approach to interconnecting 
independent systems promises to provide 
libraries and other information sectors with a 
choice of buying services necessary to partici- 
pation in an open network from a telecommunica- 
tions carrier, of implementing the standard 
interface packages on their own equipment, or, 
more likely, of using a combination of both 
implementation methods. 


The third major thrust of the Bibliographic and 
Communications Network Pilot Project was to 
identify policy and management issues which 
surfaced as a result of a group of libraries 


working together in this new environment of an 
open network. An example was the need to 
determine what type of coordination was 
required, how it could best be provided, and who 
could best carry out the function. 


Achievements to Date and Future Requirements 


We can with confidence present a number of 
conclusions, pose a number of questions to be 
answered in the future, and note development 
work still to be undertaken, 

° We have proven OSI to be a technically valid 
model for the development of standards and 
procedures for a decentralized library and 
information network. One can connect diverse 
systems through standard interfaces. 


° iNet is a useful surrogate of an _ open 
network, but it is only one of _ several 
potential configurations which can be used to 
interconnect incompatible systems. 


° The OSI model provides the basis for stan- 
dards that are independent of hardware, 
software, and technology, thereby enabling 
library services to be provided using various 
mixtures of manual and automated support, 
among large closed networks, institution 
specific systems, and institutions having 
little or no automated support. 


The standard protocols to effect transfer of 
data system-to-system were developed and test 
implemented on several systems. MARC records 
were successfully transferred between these 
systems. 


Based on successful use of electronic mail 
for interlibrary loan (ILL) messaging during 
the trial, a protocol was developed to 
support the creation, sending, receiving, and 
storing of standardized ILL messages using 
micro-computers, and connections to Telecom 
Canada and CNCP messaging services. A 
Similar protocol for book order messages was 
begun. 


Videotex is useful for some, but not all, of 
the library applications tested, but the cost 
of creating and maintaining these data bases 
On commercial systems is high. 


In an open network, sophisticated directories 
of the services available on the network are 
necessary. 


° Both analogue and digital videodiscs are 
expected to become important media for the 
storage and retrieval of library materials 
and machine-readable data within the next few 
years. 


Large composite data bases are necessary for 
the ILL and cataloguing support functions. 
However, it would appear that although a 
given institution can usefully search no more 
than five to six data bases for these 
functions, the data bases they search will 
probably be one to three local or regional 

a bases plus systems providing nationwide 
services, such as DOBIS, UTLAS and CAN/OLE. 


Participation in the iNet trial varied 
greatly from institution to institution and 
Was dependent on many factors including size, 
volume of work, functional organization, and 
service priorities. This indicates that 
participation in a network can differ 
considerably from one institution to the next 
depending on institution-specific factors, 
without prejudice to the network as a whole. 


Coordination of activity in a network is an 
essential function and must operate simulta- 
neously at several levels - network as a 
whole, consortia, individual institution, 
common carrier. Constant communication 
amongst all of them is essential. The Common 
Interest Group concept worked well for 
library coordination during the iNet trial. 


Many of the policy issues that surfaced 
during the trial are of concern far beyond 
the library and information network. These 
include information service issues, such as 
charging for services and ownership of data, 
issues pertaining to contracts, and regula- 
tory issues pertaining to provision of tele- 
communication services to be resolved by both 
federal and provincial regulatory bodies. 


Because there are as many cost and benefit 
variables as there are institutions partici- 
pating in a network, and since network 
participation will be voluntary and "pay as 
you go," each institution will presumably 
participate in some or all of the services 
offered within the network to the degree that 
it perceives cost effectiveness for its own 
service provision. Therefore, it would seem 
that although costs of network participation 
can be established for an individual institu- 
tion or shared system, those costs cannot be 
assumed to be applicable to another institu- 
tion or shared system, even one of similar 
type and size. It will be important in the 
future for the National Library, as part of 
its coordination function, to assist institu- 
tions in establishing mechanisms for 
analyzing the options available and their 
cost effectiveness for an _ institution's 
network participation. 


The Future 


The findings of the pilot project indicate three 
major challenges ahead for Canadian librarians. 
The first challenge is to define the most 
efficient and effective implementation of the 
evolving OSI protocols to fulfil the needs of a 
nationwide bibliographic network. The second 
challenge is to address economic aspects of 
library and information network development and 
operation and the optimum balances of central- 
ization/decentralization for various network 
facilities and functions. It is widely accepted 
that access to network resources and services 
should be as decentralized as possible and that 
local autonomy should be preserved. Different 
balances of centralization/decentralization are 
likely to be found optimum for different network 
facilities and functions, such as data bases, 
processing, administration, and management. The 
third challenge is to agree on mechanisms by 
which the evolving network can be coordinated, 
and through which the policy issues affecting 
the library/information community can _ be 
examined and addressed on an ongoing basis. 


Given the dynamic nature of high technology 
itself, and its changing impact on society as a 
whole, the prospective environment in which the 
network will develop must be taken into consid- 
eration in future plans. The prospective 
environment for both policy and technological 
issues is discussed in Chapter 7, and it is 
within this environment that the nine recommen- 
dations in Chapter 8 need to be considered. 


The recommendations centre around the need for 
further practical initiatives to build on the 
work of the Bibliographic and Communications 
Network Pilot Project. Specific recommendations 
relate to computer/communication protocols for 
interchange within a nationwide library and 
information network; coordination of that 
network; access to bibliographic data bases 
within it; open network support functions and 
services; assessment of library applications of 
new technologies; and resources essential for 
the National Library of Canada to continue the 
initiatives begun during the pilot project. 
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PART 1: 


THE PROJECT AND ITS FINDINGS 


2. BACKGROUND 
2.1 Context of the pilot project 


A number of important developments during the 
past five years have created new options and 
opportunities for access to services provided by 
libraries and other sectors of Canada's 
information industry. Developments include 
major improvements in  cost/performance' of 
computer/communications systems, the introduc- 
tion of new technologies or new blends of 
existing technologies, and the introduction of 
new and/or improved services based on these new 
developments. 


It was partially in recognition of this rapidly 
changing environment that the National Librarian 
recommended in his Future of the WNattonal 
Library that Canadian libraries should adopt a 
pragmatic, voluntary approach in working towards 
a more effective nationwide bibliographic 
network-. A particular concern for which a 
pragmatic approach was desirable was the extent 
to which it was feasible and cost-effective to 
decentralize various functions. While it was 
generally agreed that access functions should be 
decentralized, it was far less clear to what 
extent it was feasible and cost-effective to 
decentralize various operations, services, and 
data bases. 


Following general acceptance by the library 
community of this recommended approach, the 
National Library selected the Open Systems 


Interconnection (OSI) model@ as the basis on 
which data could be interchanged effectively 
among autonomous heterogeneous systems. 
Investigation and recommendation of specific 
procedures, or protocols, for the interchange of 
bibliographic data within the OSI framework to 
support the development of a more effective 
nationwide bibliographic network, was delegated 
to the Task Group on Computer/Communications 


1. The Future of the National Library of 
Canada (Ottawa: National Library of 
Canada, 1979), pp.38-44. 

2. Information Processing Systems - Open 
Systems Interconnection - Baste Reference 
Model: ISO 7498-1983(E) ([Geneva:] ISO, 
1983). 


Protocols for Bibliographic Data Interchange. 
To assist in defining and resolving policy 
issues and problems relating to bibliographic 
communication network development, the National 
Library Advisory Board created the Bibliographic 
and Communications Network Committee. The Board 
also created the Resource Network Committee to 
examine the most cost-effective means. of 
ensuring the broadest possible utilization of 
Canadian libraries' services and collections. 
At the same time, the Board changed the name and 
extended the terms of reference of the former 
Committee on Bibliographical Services for 
Canada. This committee was renamed Committee on 
Bibliography and Information Services for the 
Social Sciences and Humanities. The mandate of 
this committee was enlarged to enable it to 
function as the social sciences and humanities 
counterpart to the National Research Council of 
Canada's Advisory Board on Scientific and 
Technological Information. 


Coincident with these initiatives to further 
library and information network development, the 


Computer Communications Group (CCG) of the 
TransCanada Telephone System (TCTS)3 had 
designed a suite of value-added data 
communications services to facilitate data 


interchange between independent systems. 
Furthermore, to verify the need and utility of 
these services, it had devised the intelligent 
network (iNet) Gateway Field Trial. 


Following appropriate consultation and verifica- 
tion that the iNet field trial would further the 
development objectives of a nationwide biblio- 
graphic network, the National Library undertook 
to coordinate the participation of the Biblio- 
graphic Common Interest Group (BCIG) in this 
trial, one of the nine such groups representing 
various Canadian industrial and science sectors. 
The overall field trial is generally described 
in Section 2.2 below; the BCIG portion of the 
field trial is reported in detail in Section 4 
below. 


2.2 The iNet field trial 


The one-year iNet field trial commenced in July 
1982. Its basic service concept, as implemented 
in the trial, was to provide the business and 
information communities with improved facilities 
for obtaining and using computer-based informa- 
tion services. The principal objective of 


3. As of September 13, 1983, TCTS was renamed 
Telecom Canada. Earlier in 1983, CCG was 
renamed National Systems Group (NSG). The 
new names are used throughout the report. 


National Systems Group (nsG) 1 in conducting 
the trial was to define needs and requirements 
as a step towards marketing tariffed services 
following approval by the Canadian 
Radio-Television and Telecommunications 
Commission (CRTC). 


Participants in the trial consisted of two 
functionally distinct groups: common interest 
groups and commercial information service 
providers. Common interest groups were 
comprised of parts of a company or organization 
or were groups of organizations with common 
information, messaging, and service require- 
ments. Information service providers’ were 
organizations making information available on a 
profit, non-profit, or no-charge basis. Some 
common interest group members were also informa- 
tion service providers. 


Nine common interest groups participated in the 
trial: banking, broadcasting, bibliographic, 
government, legal, manufacturing, petroleum, 
real estate, and travel. The Bibliographic 
Common Interest Group had the largest number of 
participating institutions; it consisted of the 
National Library of Canada (NLC), in the dual 
role of group coordinator and project partici- 
pant, the Canada Institute for Scientific and 
Technical Information (CISTI), and the libraries 
of Carleton University, the Université du 
Québec, the University of Guelph, and _ the 
University of Waterloo. To facilitate a 
meaningful evaluation of bibliographic applica- 
tions of the technology available in the iNet 
Trial, these participants agreed to provide 
descriptions of the telecommunications technolo- 
gy used, of the environment in which the techno- 
logy operated, of the process of pilot implemen- 
tation, and of the results of the pilot in terms 
of effectiveness and impact. This description 
and analysis would in turn provide an informa- 
tion base for developing conclusions’ and 
recommendations at the completion of the trial. 
The conclusions and recommendations would 
address issues such as: the feasibility of an 
OSI-like or "open" network, the applicability of 
existing and emerging technology, potential 
bibliographic applications which could’ be 
effectively supported by this technology, 
management and policy implications of network 
implementation, and network implementation 
requirements, 


Information service providers included: BC Tel 
(Telidon); Bell Canada (Vista); Canada Systems 
Group Ltd.; CIRPA/ADISQ; Concord Publishing 
Ltd.; Info Globe (New York Times and Market- 
Scan); Infomart (Grassroots, Cantel and ORBIT); 
Informatech; I.P. Sharp Ltd.; Maclean-Hunter 


1. See previous note. 
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Ltd. (Financial Post Investment Databank); NB 
Tel (Datavision); Official Airline Guide; QL 
Systems Ltd. This list is not exhaustive since 
some other services not listed in the iNet 
public directory could also be accessed by 
arrangement. The services of Dialog Information 
Services Inc. are an example in this context. 
The data bases from these companies represented 
the very broad scope of commercially available 
resources accessible by the trial participants. 


NSG underwrote the costs of user behavioural 
research, the collection of data traffic and 
other usage statistics, script development for 
ENVOY 100 messaging services, telecommunication 
costs to and from the network, software and 
hardware for the trial network access node, 
access to the Vista database, videotex user 
terminals, and storage and processing charges of 
videotex content provided by the common interest 
groups. All contractual obligations undertaken 
by the participants and by NSG were solely for 
the duration of the trial and ceased at the end 
of the trial. 


The iNet trial provided a _ packet-switched 
interface for three kinds of terminals: alpha- 
numeric terminals, videotex terminals, and 
integrated voice/data Displayphones! 5 
Alphanumeric terminals included any asynchronous 
ASCII terminal which could interface to Datapac 
3101 via private, leased, or dial-up lines. 
Videotex terminals had the fundamental capabili- 
ties detailed in the Department of Communica- 
tions Telidon specification 699-E for 
graphics and character coding. All videotex 
terminals were equipped with alphanumeric 
keyboards for accessing the network-connected 
databases. Displayphones combined most of the 
features of the alphanumeric and alphageometric 
terminals including a built-in-modem (1200/150 
BPS), autodialer, data storage, soft keys, 
numeric keypad, full keyboard, and parallel port 
printer interface. 


The trial network access node (TNAN), the iNet 
service host, facilitated access to information 
services through directories which contained 
user profiles and host system service descrip- 
tions. The TNAN interfaced with the trial hosts 
via the  Datapac packet-switched network. 
Similarly, the i iNet-connected hosts which 
provided on-line services to trial participants 
also supported packet-switched data communica- 
tion by implementing CCITT X.25 Interactive 


2. See H.G. Bown et al., Pieture Description 
Instructions (PDI) for the Teltdon Videotex 
System (Ottawa: Department of Communica- 
tions, Communications Research Centre, 
1979). 


Terminal Host Interface software. | 


The iNet trial supported approximately 400 
terminals across Canada and terminals in some 


Support 


Canadian embassies around the world. For 
Practical reasons, all iNet field trial hosts 
were in North America, and the overwhelming 


majority were located in the 


provinces of 
Ontario and Quebec. 


Major features of iNet as tested in the trial 
Inciuged accessibility; terminal support; user 
authentication and administration; on-line 
directories of services; auto-access to 
network-connected information data bases; 
personai and administrative messaging; system 
management; and security. These features are 
outlined in turn below. 


The network could be entered from virtually any 
location in Canada via Datapac, direct distance 
dialing, . or vial dedicated) -circttite ‘service. 
Datapac provides links to the United States and 
other international packet-switched networks. A 
wide range of terminals, as outlined above, 
could be used to access the network. 


User authentication identified each user and 
defined the user's interaction with the network 
by specifying, for example, what data bases the 
user was authenticated to access. User 
administration included aspects such as iNet 
Operating instructions, "help" messages, and 
updating of directories. 


The iNet directories consisted of three separate 
types of indexes of accessible data base 
services: the public directory, the organiza- 
tion directory, and the personal directory. The 
public directory provided a consolidated listing 
of all public information services available 
through iNet. The organization directory 
restricted data bases to certain users or user 
groups. The personal directory permitted a user 
to access a selected service with a single 
keystroke after having logged on to iNet. 
Directory facilities are described in more 
detail in Section 4.4. 


Simplified access to data bases provided 
automatic access to successive hosts, making the 
log-on procedures to these hosts transparent to 
the user. All accredited users also had access 
to the ENVOY 100 messaging system, which 
permitted personal and group messaging, text 


1. Comité consultatif international télégraphi- 


que et téléphonique, Interface Between 
Data Terminal Equipment (DTE) and Data 
Cireuit-terminating Equipment (DCE) for 


Terminals Operating in the Packet Mode on 
Publie Data Networks: Draft Revised Recom- 
mendation X.25 ({Geneva], ITU, 1980). 


editing, multiple addressing with options (such 
as urgent, private, registered, return receipt, 


and timed delivery), and an option which 
provided prompts to the user for specific 
application-dependent information. Systems 


management involved the monitoring and provision 
of diagnostics to iNet-connected hosts, 
terminals, and other facilities. Security 
measures were carried out through such functions 
as authentication and limitations on access 
imposed by host systems. 


Pu@wire 0 US WIREREES Ne WS @ceeGSS uC 
information services which was provided in the 
iNet field trial. Users employed alphanumeric, 
alpha-geometric and Displayphone termi- 
nals to access various information services. 
The terminals were also used for messaging. 
Figure 2 illustrates host and terminal inter- 
connections in the field trial. 
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FIGURE 2: DIAGRAM SHOWING HOST AND TERMINAL INTERCONNECTIONS IN THE iNet FIELD TRIAL 


Several host systems of the Bibliographic Common Interest Group (BCIG) had no internal X.25 
support, and interacted with the Datapac network via external custom PADs (packet assembly- 
disassembly) and the HTH (host terminal handlers). 


Information service providers are listed above in the text. They included Infomart (Grassroots, 
Cantel and ORBIT), Informatech, I.P. Sharp Ltd., and QL Systems Ltd., among others. 


Each of the BCIG participants developed a videotex data base on the Business Telidon System 
provided by NSG for the trial. Other videotex information service providers included BC Tel, 
Bell Canada (Vista), CIRPA/ADISQ, and NB Tel (Datavision). 


The user terminal population consisted of 250 alphageometric and 150 alphanumeric terminals. 
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3. DESIGN OF THE PILOT PROJECT 


3.1 Objective and principal components 


The objective of the project was to test the 
application of new telecommunications technology 
to bibliographic data interchange. The federal 
government allocated additional resources to the 
National Library to act in the roles of project 
coordinator and project participant. Resources 
to support coordination were provided for the 
National Library to continue its coordinating 
role for libraries in the development of a 
cooperative nationwide decentralized bibliogra- 
phic network. 


The principal components of the project were: 


a) General project administration and coordina- 
tion. 


b) Participation of the Bibliographic Common 
Interest Group in the iNet Field Trial, 
comprising seven technical subprojects - 
value added network interfaces, directories, 
bibliographic data derivation, interlibrary 
loan, videotex, file transfer, and use of 
information providers. 


c) Development of computer/communications pro- 
tocols for bibliographic data interchange. 


d) Network policy issues. 

e) Videography subproject. 

f) Network contract guidelines. 

delivery 


g) Interlibrary loan and document 
policies and practices in Canada. 


General project administration and coordination 
is described in Section 3.3 below. The Biblio- 
graphic Common Interest Group's participation in 
the iNet Field Trial is described in Section 4. 
The remaining components are treated in Section 
3G 


3.2 Phases 


The project had four main phases: 


Initial planning phase: May 1980 - June 1981. 
Preparatory phase: June 1981 - July 1982. 
Operational phase: July 1982 - July 1983. 
Reporting phase: July 1983 - November 1983, 


OMOl*05.0 


In the initial planning phase, the NLC Office 
for Network Development worked closely with 
staff from Telecom Canada's National Systems 
Group to assess the potential of the iNet field 
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trial for bibliographic applications. Satisfied 
that the trial had sufficient features of 
potential utility for libraries to warrant 
participation, the National Librarian sent a 


letter of intent to the NSG in December 1980, 
stating the National Library's intent’ to 
coordinate libraries' participation in the field 
trial. Preconditions of participation were that 
NLC obtain government funding for participation, 
and that members of the BCIG be agreed to 
jointly by NSG and NLC. In February 1981 five 
potential participants were invited to meet with 
NLC and NSG to hear an explanation of the 
proposed trial features and to assess their 
interest in participation. The criteria used in 
identifying the potential participants are 
outlined in Section 3.3.2 below. During the 
period February 1981 to July 1982, NLC and the 
five organizations planned their participation 
in the trial. 


The preparatory phase of the project commenced 
in June 1981 when NLC received funding approval 
in principle for the project. This phase 
included detailed preparations for the iNet 
field trial including design of the projects to 
be undertaken by the BCIG during the trial. 


The operational phase of the project consisted 


of the one year iNet field trial, which 
commenced July 12, 1982. 
Report writing for various aspects of the 


project commenced considerably before July 1983, 
but only became the major project activity after 
the end of the field trial in July 1983. 


3.3 Administration and coordination 


3.3.1 General 


The National Library coordinated the project 
through its Office for Network Development, in 


consultation with three advisory bodies. 
Technical aspects of the project requiring 
consultation were referred to the National 


Library's Task Group on Computer/Communications 
Protocols for Bibliographic Data Interchange. 


Policy aspects of the project requiring consul - 


tation were referred, as appropriate, to two 


committees of the National Library Advisory 
Board, the Bibliographic and Communications 
Network Committee, and the Resource Network 
Committee. 

The Bibliographic Common Interest Group's 


participation in the iNet Field Trial was 
coordinated by the National Library in coopera- 
tion with the BCIG participants and with NSG. 
The composition of the BCIG, and the respective 
coordinating roles of the NLC Office for Network 


Development, of the BCIG participants, and of 


NSG are outlined jn S i 2 
Belay. CEEIONSMEOROoee Bo S46 


Peat, Marwick and Partners, contracted by NLC as 
independent consultants, contributed to develop- 
Ing evaluation methodologies, to data collec- 
tion, and to data analysis and interpretation. 


3.3.2 Composition of the Bibliographic 
Common Interest Group 


Specific criteria were used in identifying the 
potential participants. Each participant had to 
reside within the geographic area of the trial 
(Montreal, Ottawa, Toronto) and have a 
Stand-alone, operational, and stable on-line 
System. The group as a whole needed to remain 
small in order to maximize coordinated research 
and development, but at the same time, in order 
to test diverse systems interfaces, it needed to 
possess hardware and software systems as varied 
as possible. The diversity of types of data 
bases, in terms of scope, language of content 
(English and French), and function (information 
retrieval, cataloguing, circulation), was also a 
consideration. Each participant needed to be in 
a position to devote the necessary human and 
financial resources to participate in the trial 
and to agree to carry out necessary data collec- 
tion and evaluation. In addition, preference 
was given to institutions that had expressed an 
urgent requirement for access to large library 
and information data bases. 


In addition to the National Library and the 
Canada Institute for Scientific and Technical 
Information (CISTI), the institutions which 
agreed to participate as both users and informa- 
tion providers were Carleton University, Univer- 
sité du Québec, University of Guelph, and the 
University of Waterloo. Although there were 
only six direct, or core, participants in the 
Bibliographic Common Interest Group, about 26 
libraries took part in the trial in various 
capacities. Several of the Bibliographic Common 
Interest Group participants subsequently 
provided terminals to other libraries: GUS 
placed terminals with the National Research 
Council Industrial Materials Research Institute 
in Montreal, with the National Research Council 
National Aeronautical Establishment in Ottawa, 
and with McMaster University. NLC provided a 
terminal for the Library of Parliament. The 


1. The geographic area of the trial was subse- 
quently extended nationwide, but by that 
time the BCIG had been formed and had worked 
together for more than a year, and therefore 
was not itself extended. 


University of Guelph placed a terminal in the 
Guelph Public Library. The University of 
Waterloo provided terminals to the Kitchener 
Public Library and to the Mid-Western Regional 
Library System. The Université du Québec had 
terminals in the libraries of five of its 
campuses, In addition, libraries in the 
Canadian Broadcasting Corporation/Société Radio- 
Canada, Gulf Canada Limited, and the Royal Bank 
of Canada took part in the iNet field trial, 
although not as part of the Bibliographic Common 
Interest Group. Therefore university, govern- 
ment, public, and special libraries used the 
services that were available in the overall iNet 
field trial. 


3.3.3 Coordinating role of the NLC 
Office for Network Development 


The National Library undertook to organize, 
host, subsidize, and record the minutes of all 
BCIG meetings. Meetings were scheduled and held 
when the participants felt they were necessary. 
On average a meeting was held every two months, 
but the meetings were more frequent immediately 
before trial start-up and as the trial was 
ending. Between February 1981 and September 
1983, the BCIG met on 17 occasions. 


Topics covered at these meetings included: 


° Setting of objectives for BCIG participation 
in the trial and for each subproject. 


° Detailed design of each subproject and 
identification of the institutions that would 
participate in each subproject, and 
constraints on this participation. 


° Details, difficulties and solutions pertinent 
to application development and operations. 


° Evaluation plans, procedures and problems. 


° Exchange of information, both general and 
detailed, between the institutions and NSG. 


° Regular updates from NSG concerning the 
evolving technical capabilities and limita- 
tions of the trial value-added services. 


° Feedback from the BCIG to NSG and between 
participating institutions concerning 
evolving requirements, capabilities, and 


limitations arising from continued partici- 
pation. 


° Administrative requirements, procedures and 
deadlines for trial start-up and operation. 


° Contract provisions. 


° Public relations. 
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° Policy considerations as these emerged. 


In retrospect, these meetings proved invaluable 
and contributed in large measure to the success 
of the BCIG trial participation. They provided 
what the participants considered to be an essen- 
tial forum for the exchange of information, 
problem solving, the clearing of misunderstand- 
ings, and the creation of an atmosphere of 
mutual support beneficial to all. 


In the interval between BCIG meetings, OND staff 
assumed responsibility for liaison, trouble- 
shooting, assistance in devel opment and 
coordination of planning for the participants 
before, during, and after the trial. In 
general, OND carried out functions or procedures 
which were required by some or all of the 
participants, and acted as a contact in 
discussions with NSG, 


These functions included: 


Research into the uses of various technolo- 
gies. 


Assistance in the development and implemen- 
tation of the various subprojects at the 
various institutions. 


Site visits when necessary. 


Liaison with the coordinators at NSG on 
behalf of the BCIG. 


Dissemination of information, both general 
and detailed from NSG to the BCIG. 


Consultation and joint problem-solving with 
the participant organization administrators. 


Coordination of the types of terminals and 
telecommunications lines that were installed 
at each location and changes in_ these 
installations during the trial. 


Coordination of iNet training for BCIG at 
trial start-up. 


Coordination of the creation and updating of 
interlibrary loan scripts on ENVOY 100. 


Dissemination and evaluation of information 
about non-BCIG information service providers 
to the BCIG, and coordination of training 
requirements. 


Analysis and distribution of monthly statis- 
tics received from NSG. 


Consultation and advice regarding the cre- 
ation of videotex data bases, particularly 
when the creation was contracted to the 
private sector. 
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° Coordination of the content of the directo- 
ries pages and updates for each BCIG host. 


Assistance in translation of directories 
pages; liaison with BCIG to achieve a limited 
degree of uniformity of presentation in the 
directories. 


° Consultation with Peat, Marwick and Partners 
to design the evaluation methodology and data 
collection instruments; site visits to set up 
and explain data collection procedures. 


Management of schedules for data collection 
by trial participants and by NSG. 


° Provision of assistance in troubleshooting 
problems associated with BCIG host connec- 
tions to iNet. 


Planning and conducting demonstrations both 
at NLC and at conferences. 


Responding to general inquiries concerning 
the trial and writing press releases, giving 
speeches, and publishing papers on the BCIG 
participation in the trial. 


Negotiation of trial policies and procedures 
with NSG on behalf of the BCIG. 


Preparation of subproject evaluation reports 
and the final report of the trial. 


In addition, as is noted in other sections of 
this report, the National Library provided some 
financial support to the group, and assisted in 
the resolution of legal problems. 


3.3.4 Coordinating role of participants 


The participants attended BCIG meetings, contri- 
buted to the design of overall subprojects and 
of those for their respective institutions, 
developed and implemented the subprojects, 
handled all troubleshooting for their own host 
system, coordinated data collection and training 
on both iNet and Information Service Provider 
(ISP) systems, arranged demonstrations, gave 
speeches, and/or wrote papers on the iNet trial, 
negotiated contracts and agreements, funded 
their own participation as required, and 
negotiated policy matters with NSG and the BCIG. 


An organization administrator was designated in 
each BCIG institution to. assist \ in ithe 
administration of the iNet Field Trial serving 
as the main link between the users in the 


1. At NLC, OND iNet coordinators also acted as 
the NLC organization administrators. 


institution and the ISPs, and as the inci 
contact between the institution ee 
Organization administrators provided user 
Support, acquired account codes on ISPs' systems 
for their users, arranged for relocation or 
removal of NSG-provided lines and terminals, 
arranged for changes to certain parts of user 
profiles, and to personal and organization 
directories, and interfaced with the NSG Trouble 
Reporting Centre for problems relating to the 
use of iNet and to the ISPs in the network. AT] 
BCIG organization administrators dealt directly 
with NSG for administrative arrangements 
concerning the interconnection of their host 
System with Datapac and the Network Access Node 
(NAN), including all other institution-specific 
arrangements for trial start-up and operation. 
In addition, they kept OND informed about 
network technical and management arrangements 
and difficulties, so that an operational over- 
view of the BCIG trial participation as a whole 
existed throughout the trial. 


It is important to note that in most cases BCIG 
participants took the responsibility of coordi- 
nating the participation of satellite libraries 
within their area/institution, and that in 
participating libraries, operational branches or 
units contributed staff, time, and effort to 
Support the project. 


3.3.5 Coordinating role of NSG 


Since the NSG was conducting the iNet Field 
Trial, it obviously had to coordinate al] 
aspects of the trial. However, in this report, 
comments are confined to its role in terms of 
the BCIG only. 


A NSG staff member was designated as general 
contact for the BCIG, as well as to other Common 
Interest Groups. NSG staff were present at all 
BCIG meetings, at least part of the time. In 
addition, other NSG staff were designated to 
handle specific functions, such as directories, 
systems interfaces, information service provi- 
ders, terminals and lines, contracts, behaviour- 
al research studies, statistics, and policy. 
During the trial the Trouble Reporting Centre in 
Toronto handled all technical communication 
problems. 


3.3.6 Public relations 


The National Library's Office for Network 
Development coordinated public relations 
activities of the BCIG during the pre-trial and 
trial periods. Since the group was privy to 
certain confidential information concerning each 
institution's participation and to NSG technical 
information and development plans, this form of 


coordination seemed necessary. Furthermore, 
there was a need to ensure that the library 
community would be provided with accurate and 
up-to-date information about the conduct and 
progress of the trial. 


Therefore there was agreement amongst the BCIG 
that OND would be consulted before participants 
made public. presentations, presented formal 
demonstrations, or published articles or papers. 
Since interest in the trial was high within the 
bibliographic community, the functions of the 
trial technology were complex, and participants' 
implementations varied, it was important to have 
coordinators with an overall perspective on the 
trial dynamics. Personnel from all BCIG insti- 
tutions made numerous’ presentations, gave 
demonstrations and wrote papers’ presenting 
either their own institutions's view of the 
trial or the group's as a whole, or both. 


However, the largest portion of the _ public 
relations activity for the BCIG fell to the 
personnel of the OND, who published several 
articles, gave many speeches, and organized 
on-line demonstrations at four major conferen- 
ces, two of them for international audiences. 
They also provided on-demand demonstrations to 
NLC visitors both from Canada and abroad. NSG 
provided considerable technical assistance and 
equipment for the major demonstrations, and 
personnel from BCIG institutions assisted NLC in 
giving demonstrations. 


3.4 Funding and costs 


BCIG participation in the field trial was 
subsidized by both NSG and the National Library. 
The remainder of this subsection details the 
types of resources which NSG, NLC, and partici- 
pants supplied. In a research and development 
project of this nature it was possible to 
simulate operational use of the technology to 
the extent needed to determine whether the 
technology would support library services. It 
was not possible to simulate a_ true-to-life 
operational environment in which all services 
and facilities used were charged for on a 
pay-for-use basis, and in which workloads and 
transaction volumes were at currently normal 
levels for each institution. In this situation, 
which was foreseen during the project planning 
phase, it was not possible to make a reliable 
evaluation of the economic aspects of the use of 
the technology for library applications. 


During the iNet Field Trial, the NSG supplied 
the BCIG with a total of 27 alphageometric 
terminals and 25 Displayphones, and underwrote 
all installation and maintenance charges for 
these terminals. NSG also absorbed the costs of 
all telecommunications between the host systems 
and the Network Access Node (NAN) and between 
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the terminals and the NAN. There was also no 
charge for ENVOY messaging amongst the partici- 
pants for the duration of the trial nor for 
connect time to the value-added services of 
iNet. NSG also provided monthly statistics to 
al] participants and information service 
providers. In addition, NSG supplied assistance 
to the BCIG in mounting demonstrations of iNet 
in various locations - Montreal, Quebec City, 
Banff, and Winnipeg. 


The National Library subsidized the travel 
expenses for the BCIG meetings for the six core 
participants, i.e., those that were both users 
of iNet and information service providers to it. 
Other user participants were welcome to attend, 
but at their own expense, NLC also let 
contracts for the design and implementation of 
various developments in support of the seven 
subprojects, and mounted iNet demonstrations 
with the assistance of the NSG at various 
library conferences - IFLA, ASTED, CARL/ARL, and 
CLA. 


During the immediate pre-trial period (mid-March 
to mid-July 1982), the National Library paid 
ENVOY administrative messaging charges for the 
BCIG trial coordinators. The National Library 
contracted with Peat, Marwick and Partners to 
contribute to the technical evaluation of iNet 
for the BCIG as a whole. 


In addition to the financial outlay associated 
with application development and design, the 


coordination Of authiall evaluation, secre- 
tariat/trouble-shooting functions, public 
relations and other coordination overhead 


amounted to approximately seven person-years of 
effort at NLC each year. This was provided by 
NLC. 


The BCIG institutions participating as ISPs each 
funded the development of the necessary software 
to interface their system to the trial network 
access node, paid for their own alphanumeric 
terminals and lines, and provided staff time and 
partial funding for the design and implementa- 
tion of the subprojects in which they partici- 
pated. They also coordinated all the iNet 
activities within their own institutions, and 
completed the necessary data collection for both 
the NSG! and the BCIG2 evaluation efforts. 


1. NSG and its subsidiary, BNR, conducted a 
number of surveys to determine user reaction 
to various value-added services and _ to 
assess individual perceptions of these. 


2. BCIG participants established individual and 
group evaluation objectives for the trial. 
In addition, each institution plus its 
satellites contributed to the design, data 
gathering, and interpretation of results. 
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The non-iNet costs of using iNet-connected 
information service providers were a participant 
responsibility, aS were, the costs of any 
training on ISP data bases~. 


The use of iNet services varied greatly from 
institution to institution during the trial. 
Therefore the costs of participation varied 
also. Any comparison of use of iNet services 
during the field trial with proposed market 
trial rates is dangerous since it assumes that 
institutional usage patterns would = remain 
unchanged in a tariffed environment. 


3.5 Legal aspects 


Letters of intent were signed between each 
participant and NSG prior to the trial, as was a 
non-disclosure agreement covering the security 
of passwords, access IDs, and account numbers to 
host systems. 


Participants also signed iNet Field Trial 
agreements between themselves and NSG, and a 
BCIG agreement between themselves and _ the 
National Library pertaining to cooperative 
arrangements and responsibilities. 


To assist the BCIG, OND staff worked with NLC 
lawyers to negotiate contentious clauses in the 
agreement with NSG, 


Each institution was responsible’ for any 
contracts required between itself and 
iNet-connected information service providers. 


3. NSG organized and subsidized one meeting of 
ISPs to enable them to discuss their 
respective data bases and services. 


4. BIBLIOGRAPHIC COMMON INTEREST 
GROUP ACTIVITIES WITHIN THE 
iNet FIELD TRIAL 


4.1 General 


Section 4 below describes the BCIG hardware, 
software, data base resources, and the seven 
Subprojects which formed the foci of BCIG 
activities within the iNet Field Trial. 
Sections 3.3 - 3.5 above describe the composi- 
tion of the BCIG, its administration, coordina- 
tion, funding, and legal aspects. 


4.2 Hardware, software, and 
data base resources 


The Bibliographic Common Interest Group 
hardware, software, and data base resources 
represented the common and unique features of 
Six Separate systems. At the time of the trial 
the NLC's DOBIS system had a bilingual union 
catalogue data base with 2.3 million records on 
published material in all areas of knowledge. 
Residing on NRC's IBM 3032 8 MB computer, it 
Supported over two hundred fifty 3270-type 
terminals connected via point-to-point communi- 
cation facilities. An X.25 to asynchronous 
terminal protocol converter was developed to 
enable ASCII terminal access to DOBIS during the 
trial. CISTI's scientific and technical infor- 
mation retrieval system, CAN/OLE (Canadian 
Online Enquiry), provided access to a wide 
variety of information retrieval data bases 
comprising 11 million records in all major 
fields of science and technology; requests for 
any document referenced in the CAN/OLE files 
could be generated on-line through CISTI's 
On-line document ordering service (CAN/DOC). 
CAN/OLE resided on NRC's 3033 system and 
supported Datapac 3000 access. Carleton 
University had its own automated system, CATSUP 
(CATalogue SUPport), allowing on-campus and 
dial-up access to its library catalogue data 
base of over 500 000 records. It had recently 
been upgraded to a Honeywell 66 mainframe from 
an XDS (Xerox) system. Access to CATSUP by 
trial participants was through a Gandalf X.25 
to asynchronous terminal protocol converter box. 


The University of Waterloo's library circulation 
system, CAM (Community Access Module), which 
contained an index to over 2 000 000 documents 
available from the campus libraries, was housed 
on a GEAC minicomputer; read-only access was 
provided during the trial by means of a Datapac 
3000 connection. The University of Guelph 
system, RAM (Remote Access Module), was similar 
to CAM and contained information on_ over 
1 500 000 documents; iNet participant access to 
RAM was available through a Gandalf converter 


box. The University of Guelph and the Univer- 
sity of Waterloo systems had been interconnected 
for mutual access prior to the formation of the 
Bibliographic Common Interest Group. 


At the Université du Québec, an on-line union 
catalogue providing bibliographic descriptions 
and location information for some 600 000 items 
waS maintained for its intercampus' library 
network of twelve libraries. Extensive search 
capabilities including Boolean logic’ were 
available for accessing this data base. This 
French-language data base, BADADUQ II (Banque de 
données a Accés Direct de 1'Université du 
Québec), resided on a VAX-11/780 DEC minicom- 
puter. Its university-wide telecommunications 
network connected eight computers and supported 
over two hundred terminals and an_ internal 
electronic messaging service for interlending. 


Access by trial participants during the trial 
was made through X.25 interfaces at the indivi- 
dual BCIG installations. The applications 
software for accessing and displaying data was 
unique to each system and provided participants 
with a rich and well-equipped laboratory for 
testing open system concepts. Terminals used in 
the trial included the 27 alphageometric 
terminals and 25 Displayphones supplied by NSG, 
and 36 alphanumeric terminals supplied by the 
participants. 


4.3 Network interfaces 


4.3.1 Objective 


The objective of this subproject was to inter- 
connect participant bibliographic systems using 
the iNet/Gateway facilities in order to allow 
participants to access each other's host systems 
and data bases as well as other Information 
Service Provider supplied data bases. 


4.3.2 Implementation 


An interface to Datapac was indispensable for 
the users and service providers that partici- 
pated in the trial. However, the type of inter- 
face that was required was dictated by the 
equipment to be interconnected. Teletype or 
scroll mode terminals were connected via Datapac 
3101 supplied and serviced by NSG. 


Each BCIG participant received a number of 
alphageometric terminals as well as combined 
voice/alphageometric terminals from NSG to use 
in accessing the iNet-based systems and 
services. The participants supplied their own 
alphanumeric terminals. 
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The six host interfaces which were implemented 
differed from one another. The differences were 
dictated by differences in the hardware and 
software to be connected to Datapac and iNet 
facilities. 


4.3.3 Interface evaluation 


The evaluation was designed to assess the 
strategies, capabilities, and difficulties 
experienced by the participating institutions in 
interfacing their existing bibliographic systems 
by seeking answers to the following three 
questions: 


a) How effective was each participant's network 
interface in interconnecting bibliographic 
systems via Datapac? 


b) What were the reliability, performance, and 
usage characteristics of these interfaces? 


c) What are the requirements for implementing 
and operating an iNet interface supporting 
bibliographic information interchange? 


The strategy for the evaluation required the 
BCIG participants to document the respective 
objectives and interface implementations. 
Questionnaires and operations logs were 
developed jointly with representatives from 
Peat, Marwick and Partners to evaluate the 
capabilities and difficulties encountered in 
Operating these interfaces. Statistical data 
compiled automatically by NSG network monitoring 
facilities was used to supplement data gathered 
manually through the questionnaires and logs. 


A technical questionnaire was also developed by 
Peat, Marwick and Partners to assess the 
functional capabilities of the BCIG interfaces 
relative to existing interface standards such as 
RAGU SENSO SOAS Os ANGiKcoe 


The effectiveness of each participant's inter- 
face was assessed on the basis of operation logs 
completed by terminal operators at the respec- 
tive BCIG institutions and on the basis of 
statistics collected by NSG. 


In addition to these quantitative measures of 
effectiveness, a technical expert, an organiza- 
tion administrator (an individual at each BCIG 
institution who acted as the prime trouble- 
shooter, contact, and expert on iNet for that 
institution), and terminal operator were asked 
to complete the self-administered questionnaires 
to obtain qualitative indications of effec- 
tiveness. 


The trial results indicated that the terminal 


interfaces provided primarily through Datapac 
3101 were virtually trouble free. Since the 
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data collection occurred during the second half 
of the trial, these statistics hide the initial 
difficulties that were experienced in using the 
prototype Displayphones that were especially 
equipped with the Telidon decoders to enable 
users to access videotex data bases as well as 
alphanumeric ones. Another minor complication 
which remained unresolved for the duration of 
the trial was the inability of users to attach 
existing printers that used the RS-232 protocol 
to the Displayphones to obtain hard copy output. 
NSG was unsuccessful in developing a parallel- 
to-serial port converter which would have 
permitted libraries to utilize existing printers 
and thereby avoid buying or renting printers 
that use parallel tlink_ level protocols. 
Accordingly, most users did not obtain hardcopy 
output from the Displayphones. Since the 
Displayphones were prototypes, a number of them 
had to be repaired one or more times before 
trouble-free operation was obtained. 


All five bibliographic host systems with their 
differing hardware and software could be 
connected to the iNet trial network access node 
and remained accessible, with. occasional 
interruptions, for the duration of the trial. 
The TNAN achieved an up-time of 98.1% over the 
period of the trial. The reliability of iNet 
facilities was extremely high for a research and 
development project. 


There were problems in accessing host systems. 
The success rate ranged from 39 percent to 95 
percent. Based on post-trial assessment, it is 
apparent that the recorded low performance of 
certain interfaces was skewed by factors that 
went undetected during the data gathering phase. 
Since the communication, analysis, and resolu- 
tion of access problems were not instantaneous, 
a given user who had experienced a problem in 
accessing a host would make repeated attempts to 
gain access. Typically, these attempts would be 
made at short intervals ranging from a_ few 
minutes to hours. This factor ballooned the 
number of recorded failed accesses when adequate 
technical support was not available at the iNet 
site and the BCIG host site to address the 
problem simultaneously; 33% of problems involved 
intersystem data prompts between the iNet TNAN 
and the service provider hosts. To resolve 
these problems required joint action by techni- 
cal expects at the two sites. Furthermore the 
communication, analysis, and resolution of 
problems could have been expedited if the 
technical experts had had equivalent skills in 
telecommunications and data processing. 


It is interesting that the single host system, 
which accounted for the largest number of 
errors, was also the most heavily used system 
and that the the second most heavily used system 
also accounted for the second largest number of 
errors, Neither institution could find the 
necessary time and resources to make their 


respective interfaces robust. An  EBCDIC 3270 
to ASCII TTY line interface which was produced 
under contract for the host institution contin- 
ued to be refined by the contractor throughout 
the trial period. Another institution had only 
four available ports for iNet users and had an 
explicit policy of automatically terminating an 
iNet session after 15 minutes. This factor was 
also unaccounted for in the data collection, and 
inflated the error count. 


Measurement of the reliability and performance 
characteristics of the BCIG network interfaces 
was also based on the logs, NSG statistics, and 
error reports described above. Accordingly, the 
observations concerning effectiveness are 
equally applicable to reliability and perfor- 
mance. As a group, the BCIG interfaces 
functioned relatively well in comparison to the 
Datapac and the TNAN interfaces, which accounted 
for 22% of the errors, and the other host 
systems, which accounted for 35% of the errors. 
The performance of the BCIG interfaces is 
especially gratifying when one considers that 
access to the BCIG hosts accounted for a high 
percentage of iNet traffic to Information 
Service Provider systems (based on information 
supplied by NSG). 


The survey of organization administrators and 
technical experts indicated that the major 
obstacles were inability to access the host 
system and occasional interrupted sessions. It 
was noted that if error messages provided by 
iNet had been more informative, then more 
experienced users might have been able to 
identify problems more effectively and thus help 
solve them. It is important to note that iNet 
did implement a larger number of error codes 
just as the data gathering got under way on 
March 14, 1983. While the more extensive error 
definition was useful in analyzing the nature 
Of the errors it did not give the ‘service 


Bibliographic Data 
Derivation 


Directory 


File Transfer 


Information Service 
Use 


Interlibrary Loan 


Videotex 


FUNCTION TYPE OF INTERACTION TYPE OF INTERFACE 


terminal /host 


terminal /host 
host/host 


terminal /host 


terminal /host 


terminal /host 


providers sufficient time to make adjustments to 
their interface software in response to the more 
detailed error reporting. 


The requirements for implementing and operating 
an iNet interface were determined through a 
questionnaire concerning interface technical 
capabilities and costs that was addressed to 
technical experts responsible for the respective 
interfaces. The technical interface survey was 
designed: a) to identify the characteristics of 
each host's interface with Datapac (i.e., to 
determine the extent to which standard functions 
were supported), and b) to provide a basis for 
judging the capabilities of the BCIG host 
interfaces in terms of current and _ future 
communication requirements. 


Four basic approaches (shown in Table 1) were 
used by the trial participants to interface 
terminals and host computers to Datapac and iNet 
connected services. Essentially four types of 
interfaces were implemented: a). CYPCanL enon 
basic terminal access using Datapac 3101 or 
interactive terminal interface, b) type 2, or 
custom PAD which converted the local terminal 
data stream to X.25 packets, c) type 3, or PAD 
emulation facilities provided by the host, and 
d) type 4, or X.25 packets provided by the host 
(available only on the Université du Québec 
network to support terminal -to-host 
communications). 


The existing local system configuration, the 
constraints imposed by project resources, and 
the function being performed determined the type 
of interaction that was appropriate in using 
network-connected services. The Table above 
summarizes the type of interaction (i.e., 
terminal-to-host or host-to-host) and the types 
of interface that were used with each function 
tested during the trial. 


Table 1 - Types of interface and interaction corresponding 
to different functions tested during the trial. 
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The X.28, X.29, X.3 recommendation as imple- 
mented in Datapac 3101 for interfacing scroll- 
mode terminals provided an adequate short-term 
expedient for accessing services offered by 
network-connected systems. The constraints and 


technical capabilities are apparent only when 
these are considered in relation to their 
ability to contribute to the effective and 
efficient execution of specific library 


applications. 


Based on the applications tested during the iNet 
trial, it was the consensus of the participants 
that: 


a) The type 1,2,3, and 4 interfaces were 
adequate for accessing remote data bases, 
identifying cataloguing source copy, and 
printing hard copy versions of screen images 
produced by network-connected cataloguing 
Support systems. However, the character set 
available on most scroll-mode terminals was 
too limited to reproduce the extended ASCII 
character set utilized in  MARC-based 
systems. The 300 baud TTY terminals proved 
very slow for displaying cataloguing copy 
and the 1200 baud terminals are definitely 
preferable. 


Since access to cataloguing support systems 
was restricted to "search only" functions, 
there was no justifiable requirement to 
support data-entry terminals. While page 
mode terminals would provide more sophisti- 
cated "search only" access, these terminals 
cannot be supported by the existing X.28 
standard nor the equivalent Datapac 3101 
implementation. 


An X.25 interface to the packet-switched 
network plus 2400 baud, and higher, communi- 
cations line speeds are required to support 
page mode terminals. 


b) The type 1, 2, 3, and 4 interfaces were very 
satisfactory for consulting the iNet- 
provided directory services, especially the 
category and service level pages, which must 
be scanned a line at a time by the user to 
select a service or service provider. Since 
the information that was available at the 
detail level was structured to occupy an 
entire CRT screen, the glass TTY terminals 
and Displayphones were quite satisfactory 
for consulting these pages. 


c) The type 1, 2 and 3, interfaces proved very 
satisfactory for consulting information data 
bases provided by the Information Service 
Providers. Scroll-mode terminals have 
traditionally been used by the abstracting 
and indexing industry to support on-line 
information inquiry services because of the 
low costs of these terminals. 
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d) 


The type 1 interfaces were excellent for 
supporting the interactive response to data 
prompts provided by the electronic mail- 
based interloan application. Most of the 
interloan data elements can be stated in 80 
characters or less and therefore fit well 
the scroll-mode type of interface. However, 
the evolving electronic mail standards in 
CCITT and ISO assume the existence of 
multiple independent systems rather than 
centralized systems such as ENVOY 100, which 
can communicate "standard" messages using 
any data network communication facility. 
Interlibrary loan applications may therefore 
require multiple interfaces to multiple 
networks. 


The type 1 interfaces proved very satisfac- 
tory for consulting the videotex data bases 
developed by libraries for the iNet trial 
and videotex information service providers. 


Since videotex is an evolving technology 
which is projected to support dynamically 
redefinable characters, down-lined loaded 
programs, teleshopping, data entry terminal 
emulation, and other innovative services, it 
would be unnecessarily restrictive to inter- 
face videotex terminals to packet-switched 
networks through protocols designed for dumb 
terminals. An X.25 interface is essential 
to support the evolving videotex terminal 
technology and user access to services. 


While a PAD interface proved adequate for 
connecting terminals to a _ packet-switched 
network, this interface was too restrictive 
for host-to-host file transfer. The 
presence of terminal handlers in the data 
path between the PAD and the host imposed 
constraints on valid data characters and 
packet delimiting. 


Since terminal handlers in general place 
restrictions on the size of the data units 
that they can handle (i.e., 80 characters 
per line) and on the way such data units are 
delimited (i.e., using carriage return) 
special logic was required to overcome these 
restrictions and to make the data streams 
transparent. 


While the file transfer protocol! Was 
designed to circumvent the constraints 
imposed by the terminal handers at the BCIG 


Nageny (lie, Day Melanie, ane Cho 
Bochmann, A File Transfer Protocol for the 
Bibltographte Interest Group, ([Ottawa:] 
Computer Gateways Inc., [August 1982]. 
(Internal document not yet available for 
distribution. ) 


Sites, this was a short-term expedient. A 
Subsequent version of the file transfer 
protocol is currently being developed to be 
iNet independent and thus to avoid the cost 
of value-added services which are not needed 
for file transfer, The revised protocol 
will also be fully compatible with the 
proposed ISO standard to take advantage of 
long term economies that are expected to 
accrue from following OSI standards. 


It was found that the support for X.25, 
X28, %.29, and X.3 protocols varied 
markedly from BCIG host to BCIG host. A 
review of the various parameters supported 
by each host interface indicated that 
although an adequate degree of flexibility 
existed for most network applications, the 
lack of full support for various key 
Parameters may pose problems for communica- 
CIO Ne them hUcUne. For example, if the 
network access node in iNet were to eventu- 
ally take on a lesser role, i.e., if efforts 
were directed at developing an open network 
consistent with OSI principles, problems 
could be encountered in  host-to-host 
communications. 


Impact on Host Systems 


While the troubleshooting procedures were fairly 
straightforward, NSG did not have the staff and 
could not undertake the necessary site visits to 
provide on-site assistance. It was apparent in 
a number of cases that NSG technical staff, 
given more resources, could have resolved a 
given problem much quicker than was actually 
done. 


It was apparent that the bibliographic host 
systems could not handle the greatly expanded 
access demand that could be created by iNet or 
by a prospective open network environment. 
These institutions could not arrive at the port 
capacity, the processing capacity, or the staff 
required to serve a vastly expanded user popu- 
lation without considerable increases’ in 
resources. Additional efforts would also be 
required to make the interfaces robust. 


Further development work is also required to 
revise existing accounting algorithms or to 
develop new modules before most library systems 
could provide access to external users via iNet. 


A number of systems were able to implement a 
call-out facility and thereby realize cost 
savings by enabling their existing users to 
access external host systems using existing 
terminal equipment. 


Cost Analysis 


Because the various institutions followed a 
diversity of cost allocation procedures and cost 
recovery policies, no meaningful cost/benefit 
analysis could be developed. There was a large 
difference between the cheapest and the cost- 
liest interface implemented during the trial. 
These can not be meaningfully compared, since 
the interface requirements were dictated to a 
large extent by the communications architecture 
of the existing mainframes and applications. 
The latter capital investments could not be 
sacrificed in the short term just to take 
advantage of the most efficient and effective 
commercially available interface packages. 


4.4 Directories 


4.4.1 Objective 


The objective of this subproject was to support 
access to participant bibliographic systems 
using the iNet/Gateway facilities in order to 
allow participants to access each other's host 
systems and data bases as well as other Informa- 
tion Service Provider supplied data bases~. 


4.4.2 iNet training 


An “organization administrator" was designated 
in each BCIG institution to assist in the 
administration of the iNet Field Trial, and to 
serve as the main link between the users in the 
institution and the information service provid- 
ers. Where the BCIG institution acted as an 
information service provider, the organization 
administrator supplied details of services for 
the formatted directory detail pages in the 
trial directories. Each organization adminis- 
trator also acted as the principal contact 
between the institution and NSG. Organization 
administrators provided user support, acquired 
account codes on Information Service Providers 
systems for their users, arranged for relocation 
or removal of NSG-provided lines and terminals, 
arranged for changes to certain parts of user 
profiles and to personal and organization direc- 


1. The directory facilities were access support 
facilities directly available to the user. 
These access support facilities complemented 
the hardware and software facilities which 
were required to make the necessary system 
interconnections and which were transparent 
to the user. 
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tories, and interfaced with the NSG Trouble 
Reporting Centre for problems relating to the 
use of iNet and of the Information Service 
Providers in the network. 


Training courses for all iNet users were held by 
NSG in Ottawa, Toronto, and Montréal in June and 
July 1982. A training course for organization 
administrators from all the Common _ Interest 
Groups was held in late June. The purpose of 
the user training course was to. familiarize 
users with the concept of iNet and to provide a 
working knowledge of its capabilities and 
functions prior to the beginning of the field 
trial. Course topics dealt with sign-on to 
iNet, constructing a password, explanation of 
the user profile, and directories. With the aid 
of a test version of iNet, online tutorials were 
given in the use of directory commands and iNet 
commands. 


4.4.3 iNet Directories 


As developed by NSG for the iNet field trial, 
directories provided online indexes (in English 
and French) to the data bases and services 
available from the Information Service Providers 
and vendors through iNet. The directories 
provided the user with a list of accessible data 
bases and services, gave the user a detailed 
description of each, and allowed the user to 
select and access the one most appropriate to a 
particular need. 


There were three types of directories in the 
iNet Field Trial: a Public Directory, an 
Organization Directory, and a Personal 
Directory. 


The Public Directory was a list of all public 
hosts and services in the network. It provided 
a single consolidated listing of all _ public 
information services available through’ the 
network. 


The Organization Directory listed all applica- 
tions and services defined by the needs of an 
organization. It could include both private and 
public information sources. The structure of 
this directory allowed an organization to 
control access to hosts required for business 
purposes only. This was accomplished by 
limiting each user's display of the Organization 
Directory to only those services which the 
organization permitted that user to access. 


The Personal Directory tailored access to the 
individual user. Each user was allowed a 
certain number of items to be listed in a 
Personal Directory. Each Personal Directory was 
specific to one user ID, to provide security. 
The entries in this directory represented 
services which a user accessed frequently, or 
services unique to that user's requirements. 
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The public and organization directories each 
consisted of three levels: category level, 
service level, and details level. 


A category represented a group of services 
considered to have something in common. Exam- 
ples of categories in the public directory were: 
“Investments,” “I.Ps Sharp, “Labor... apo ma 


Supply,” “Libraries,” “Library ev aserence.< 
"Library & Services." Examples of categories in 
the organization directories were: "All hosts," 
"BCIG hosts," "“Non-BCIG hosts," "Videotex." 


Based on the needs of its users, an organization 
could select its own categories and assign 
services within each category. When the 
category level of a directory was displayed, the 
user saw a list of directory entries. Further 
information about that category was obtained by 
entering its menu number and moving to the 
service (next) level in the directory. 


Associated with each category was a list of 
services. Examples of services were "BADADUQ," 
"CAN/OLE," "DIALOG," “BOBIS," "ENVOY 100." When 
the user selected a specific category, the sys- 
tem displayed a list of the services in that 
category. This list was displayed as a list of 
service names. Each service name represented 
the name of an access procedure that the system 
used to establish access to that service. The 
user could access the service by entering the 
ACCESS command, followed by the name or menu 
number of the service. No additional host 
log-on procedure was required, since all these 
procedures were performed by iNet. If the user 
entered only a menu number, then the detail 
level associated with that service was dis- 
played. In addition to the service name, the 
directory entry could also include some text 
that provided further information about the 
service. 


Associated with each service were one or more 
pages of text that provided more information 
about that service. This detailed information 
could typically include a summary of the ser- 
vice's features, a summary of commands frequent- 
ly used in that service, hours of operation, how 
to get help and anything else that might be 
useful for the user of the service to know. The 
text in the detail page(s) could be in a struc- 
tured format. The detail level of the directory 
was essentially an extension of the service 
level. Whereas each category included a number 
of services, each service referenced only its 
own detail page(s). 


The Personal Directory was to have had a service 
level and a details level, but in practice only 
the service level was implemented. The service 
level personal directory consisted of a numbered 
list of frequently accessed services, e.g., 
BADADUQ, DOBIS, ENVOY 100, VISTA. 


4.4.4 iNet user profile 


Each user in the iNet Field Trial was accredited 
and identified by a profile that listed unique 
attributes pertaining to a) sign-on procedures, 
b) terminal characteristics, and c) services 
accessible. Transparent to the user, this 
profile defined a set of conditions that charac- 
terized how iNet would interact with each user, 
and in effect tailored that interaction to suit 
a user's specific requirements. The profile 
could be modified as circumstances dictated. 
For some items in the profile, the change could 
be done online by the user. Other aspects of 
the user profile could only be changed by the 
iNet system administrator usually at the request 
of the organization administrator. 


If a user wanted a choice of systems and ser- 
vices after signing on to iNet, the profile 
would instruct the system to display one of the 
three directories. However, a user could choose 
to perform one specific operation after each 
Sign on, and the profile could be modified to 
perform this operation when the authentication 
phase performed by iNet for each session on the 
system had been executed. 


The user profile could be viewed and changed at 
any time while on iNet by invoking the appropri- 
ate command. Once the changes had been made, 
iNet would use the new profile until it was 
changed again. The following profile items 
could be changed by the user: 


- Language: English/French. 


- Explanatory feature: On/off. 


Character(s) used to 
delete a line. 


- Line Delete: 


Sequence of characters 
used to log-off a host 


- Escape Characters: 


computer. 

- Terminal Width: Number of characters 
appearing across the 
width of the terminal 
screen. 


- Communications Mode: Half duplex/full duplex. 


- Prompt: Long/short. 


Character(s) used to 
delete a character. 


- Character Delete: 


Character(s) used to re- 
display a revised line. 


- Line Revision: 


Al phanumeric/al phageo- 
metric. 


- Terminal Type: 


- Log-on Status: Session alone or_ may 
begin at a specific 
directory, or at a spe- 
cific command. 


The user profile could also contain the follow- 
ing options which could only be changed by the 
organization administrator and by the _ iNet 
system administrator: Terminal ID; Personal 
Directory; Public Directory access permissions; 
and Organization Directory access permissions. 


A default profile was constructed for all users, 
based on the information received as part of the 
documentation checklist. 


4.4.5 Help Feature 


An online "help" command was another iNet direc- 
tory feature. Invoking a general "help" command 
while in PROFILE mode would cause iNet to dis- 
play the commands necessary for displaying and 
changing any of the profile options which could 
be modified online. Invoking a "help" command 
in combination with any specific profile option 
would cause iNet to display a description of how 
to change that particular profile option, how to 
exit from the profile command mode, and how to 
logoff iNet. 


One of the profile options, "explanatory" mode, 
if set to "ON", would allow iNet to display at 
the bottom of the screen the choice of commands 
at any given level or page of the directories. 
The "help" feature could also be used here to 
display additional information on the function 
of any of these commands. 


4.4.6 Modes of Interaction 


At the start of the field trial, there were 
three modes of interaction with iNet: iNet 
command mode, profile mode, and directory mode. 


In general, most of the commands used within one 
of these modes of interaction were exclusive to 
that mode. For example, it was not possible to 
display or to modify the user profile in any 
other mode except profile mode, and the direc- 
tory mode commands could only be used within 
directory mode. In order to enter a mode, the 
user first had to exit from the previous mode. 


In late February 1983, a major upgrade was done 
to the iNet software. Among the changes was a 
change to the command structure, which meant 
that the set of commands in the directory mode 
and in the iNet command mode could all be used 
in either mode. 
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4.4.7 Evaluation 


There were three primary issues involved in 
evaluation of the directories subproject. These 
formed the basis for the evaluation methodology 
produced by Peat, Marwick and Partners. 


a) The usefulness of the three types of iNet 
directories as perceived by BCIG users, in 
terms of user awareness of the services 
available; knowledge of the nature of the 
services; knowledge of the conditions of use 
for the services; ease of access to the 
directories; speed and ease of access to 
required data base or information service 
through the directories; and uniform logon 
procedures. 


b) The functional characteristics of an "ideal" 
directory system, as perceived by BCIG 
users. 


c) The implications of going from the level of 
directory service provided in the iNet Field 
Trial to the “ideal" level of service, in 
terms of overall technical feasibility, 
overall organizational requirements, and 
approximate cost. 


Information to address these questions was 
collected by means of two questionnaires. A 
questionnaire for BCIG organization administra- 
tors was administered May 16 - 20. A user 
questionnaire was administered April 18 - May 6. 
Results are summarized below. 


Survey responses from users regarding the 
frequency of their use of the three directories 
at the beginning of the trial and in the period 
April - May 1983 were confirmed by NSG statis- 
Wiese The responses and statistics indicated 
that the Personal Directory was used most, 
followed by the Organization Directory and the 
Public Directory. Use of both the Public and 
the Organization Directory decreased over the 
life of the trial, while the level of use of the 
Personal Directory stayed about the same. High 
users Of iNet tended to use these directories 
much less frequently. These users were typi- 
cally familiar with the systems and data bases 
they wished to access and had little need for 
the type of directory facilities available to 
them in the Field Trial. Improved directory 
functions, such as the ability to conduct 
Boolean searches, and facilities such as 
extended access will make directories much more 
responsive to the needs of such experienced 
users. 


Most BCIG respondents had comments on how to 


improve the iNet directories, in terms of 
retrieval methods and structure. Changes most 
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commonly suggested were addition of keyword 
indexing, availability of an on-line thesaurus, 
capability for Boolean searching, and use of a 
controlled vocabulary system. 


Organization administrators were asked if they 
felt that the directory support service provided 
by iNet in the trial was effective for a biblio- 
graphic network. The organization administra- 
tors generally believed that a directory service 
is necessary, but that iNet did not yet provide 
a satisfactory directory support service. The 
most critical comments were made with respect to 
the Public Directory. Suggestions for changes 
complemented the ones listed above. Other 
features that the organization administrators 
asked to be added included: directory of users; 
extended description of data bases and ISPs in 
the Organization Directory; complete listing of 
data bases and ISPs in Public and Personal 
Directories; a news service; automatic search of 
data bases; and more information from each ISP 
on how to most effectively use each service. 


Some of the inadequacies identified in the trial 
version of the Public Directory had significance 
for library as well as general users. Among 
these inadequacies were the comparatively small 
number of category terms (or subject headings) 
provided; the lack of any reference structure 
(terms are both general and specific); and the 
lack of random access. A software release 
during the third quarter of the trial addressed 
some of these inadequacies. 


Projected iNet enhancements will include a 
"guided subject search" which will display a 
list of major subjects (a "suggestion list"), 
broken down into more specific subjects, under 
each of which is the list of services associated 
with it, the "found set." "Selective searching" 
will enable an experienced user to obtain a 
"found set" of services by using multiple 
subject entries in a Boolean search, and to 
refine the "found" set by using qualifiers other 
than subject terms (e.g., names of service 
providers). 


An internal thesaurus containing synonyms and 
related terms will be used by the iNet directory 
facility to search for subject terms not found 
in its dictionary. The directory would search 
its thesaurus and then conduct the user's 
search, using the synonym or related term. The 
directory will monitor the subject terms entered 
by users, so that it will be possible to update 
the directory to include the most popular terms, 
either as new subject terms or as synonyms in 
the thesaurus. This should appreciably improve 
the reference structure of the directory. 


4.5 Bibliographic data derivation 


4.5.1 Objective 


The objective of this Subproject was to study 
the effectiveness of using new telecommunica- 
tions services to support cataloguing operations 
through the derivation of bibliographic data 
from participant data bases. Particular foci of 
Study were the potential for improved access to 
bibliographic data through interactive on-line 
Search of multiple data bases, and the potential 
for minimizing resources expended among partici- 
pants in the creation of bibliographic records. 


4.5.2 Existing environment and 
implementation 


The five BCIG participants in this subproject 
each had automated catalogue support systems 
that ran on in-house systems. Until the iNet 
Field Trial, however, these were almost exclu- 
sively for internal use. With iNet, these 
systems were made available to the other subpro- 
ject participants for purposes of deriving 
bibliographic data from one another. The iNet 
technology also promised to simplify the log-on 
process whereby users access the various sys- 
tems, thus facilitating access to these systems 
for the requisite information. The overall 
result would be a decentralized network of 
library catalogues, permitting libraries to read 
one another's files on a reciprocal basis and to 
Share information needed for cataloguing. In 
this way, the source records from the national 
agencies would be supplemented with information 
created locally by each institution. This was 
the chief potential benefit which participants 
assessed during the iNet Field Trial. 


During the iNet Field Trial, the primary change 
from the pre-iNet context was the additional 
step of searching the BCIG data bases through 
iNet. The actual use of these data bases varied 
among participants. [nied meeGaSeSaw sexiisicing 
arrangements and procedures for obtaining 
cataloguing information were maintained and the 
sources available through iNet were accessed on 
an auxiliary basis. 


The extent and type of use of the iNet data 
bases depended largely on the nature of the 
existing systems and procedures in place as we 1] 
as available manpower resources. Due to the 
high volume production orientation 2Or the 
cataloguing departments of the BCIG libraries, 
jNet was only used to the extent that it 
provided an additional compatible source of 
cataloguing data without the expenditure of 
significant resources. For example, the 
University of Waterloo relied = on machine- 
readable records from NLC's MARC Records 


Distribution Service for 65.2% of all required 
cataloguing data. Because the university had 
based existing systems upon the use of machine- 
readable data, its use of iNet was peripheral. 
By contrast, Carleton University made extensive 
use of iNet, in large part because its opera- 
tions had been geared to the use of data derived 
from microfiche, so that using printouts of the 
various data base screens was not a problem. 


The actual use of iNet for bibliographic data 
derivation during the Field Trial was relatively 
Simple. Participants accessed the various BCIG 
data bases, typically using the service name 
only, and searched the system until a particular 
bibliographic record was located. In most 
cases, searching stopped at this point and the 
remaining data bases would not be accessed. The 
printout obtained while the search was carried 
out would then be used as the primary or auxil- 
jary source of cataloguing data. 


In the case of most BCIG host systems, the 
searching process was relatively straightfor- 
ward. User training was provided for only one 
system - DOBIS - where the size and bilingual 
content of the data base demanded a more sophis- 
ticated understanding of searching methods to 
promote efficient searching. 


The DOBIS system was regarded as being several 
times as complex as the systems resident on any 
of the other hosts, due to its national service 
requirements. In addition, DOBIS access was 
further complicated by the constraints of the 
converter which permitted ASCII terminals to 
connect and interrogate the system. To assist 
BCIG participants to use DOBIS, DOBIS training 
was provided to one staff member from each of 
the BCIG institutions in accordance with the 
National Library's policy of "training trainers" 
who are then responsible for passing their 
skills on to their colleagues. 


4.5.3 Evaluation 


Evaluation focussed on four aspects: 
a) Cost of cataloguing. 

b) Quality of cataloguing data. 

c) Turnaround time of cataloguing. 


d) Users' perception of system strengths and 
weaknesses. 


With respect to the cost of cataloguing, the 
unit cost of derived cataloguing using iNet was 
found to be lower than the pre-trial method. 
Access to DOBIS through systems interconnection 
probably accounted for the major portion of the 
cost decrease for BCIG institutions other than 


a 


NLC. The conclusiveness of costing results was 
reduced by small sampling sizes and non-homoge- 
neous sample composition. 


With respect to quality of data, the potential 
utility of derived records was judged signifi- 
cantly greater for descriptive cataloguing than 
for subject cataloguing. NLC was by far the 
greatest source of useable descriptive cata- 
loguing data. Both NLC/DOBIS and University of 
Waterloo CAM data were found to be of high 
utility by participants. 


In terms of turnaround time, Carleton University 
found that cataloguing of priority items using 
iNet was on average 44 minutes (25%) faster than 
the existing method for cataloguing priority 
items. Carleton University was the only parti- 
cipant that completed the turnaround time part 
of the evaluation. 


A self-administered questionnaire was used to 
determine users' perceptions. Respondents 
indicated that the following features would be 
desirable in an "ideal" system for bibliographic 
data derivation: direct on-line access to MARC 
records; 70 to 80 percent hit rate; uniformity 
and standardization of bibliographic data; 
better quality of record sources; and ability to 
search more than one data base at a time using a 
Single search query. 


Users noted that to search multiple data bases 
for catalogue support via iNet required addi- 
tional staff searching time - in some cases, a 
significantly greater amount of staff searching 
time. Cost effectiveness in this environment 
will only come about when larger cataloguing 
data bases with a greater potential hit rate and 
more complete records are available. The extent 
to which libraries choose to exploit the iNet 
potential to search multiple data bases for 
cataloguing support is a management policy issue 
for subscribers of value-added telecommunica- 
tions services. 


4.6 Interlibary loan 
4.6.1 Objective 


The objective of this subproject was to inves- 
tigate the potential for new electronic mail 
facilities, and simplified access to multiple 
library data bases, to improve interlibrary loan 
service effectiveness. 


4.6.2 Procedures and systems 
environments 


The ILL procedures and environments in place 
among the BCIG participants' institutions varied 
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considerably. The National Library and CISTI 
are the two highest volume lenders of biblio- 
graphical materials in Canada. These 
institutions provide a locations/lending service 
to libraries and individual patrons on a nation- 
al basis. Since CISTI and NLC provide both 
service and materials to borrowers, for purposes 
of this report, they have been termed "national 
institutions." In contrast, the remaining BCIG 
libraries, the bulk of whose ILL transactions 
involve obtaining library materials from lending 
sources, are referred to as "other partici- 
pants." The orientation, systems, and proce- 
dures required to support this function are 
different from those of the national 
institutions. 


Each of the BCIG participants had a local system 
which provided access to a data base repre- 
senting the materials in the library collection. 
Some of these systems, e.g., CATSUP (Carleton) 
and DOBIS (National Library), were primarily 
cataloguing support systems, whereas systems 
such as RAM (Guelph) were essentially circula- 
tion systems. CISTI's CAN/OLE (Canadian Online 
Enquiry) system is a national online information 
retrieval system. 


Data base sizes of the participants were as 
follows: 


million 
bibliographic 
records 


Carleton University - CATSUP 0.5 
Université du Québec - BADADUQ 0.7 
University of Guelph - RAM 0.6 
University of Waterloo - CAM 0.8 


Net lenders: 


NLC - DOBIS las 
CISTI - CAN/OLE 12.0 

(citations) 
4.6.3 Interlibrary loan messaging 


ENVOY 100 is a store and forward electronic mail 
service offered by Telecom Canada. The under- 
lying delivery service used for ENVOY 100 is the 
Datapac network. Typically, ENVOY 100 is 
accessed from standard (asynchronous, 110 to 
1200 bps) ASCII terminals via the regular tele- 
phone network (Dataphone). Access is_ also 
possible through Datapac, the TWX network, the 
Telenet and TYMSHARE packet switched networks in 
the U.S., and International Telex. 


Messaging in the iNet Trial was provided by the 
ENVOY 100 service which was used as the delivery 
service for ILL messages. In all cases, ENVOY 


100 was accessed from dumb ASCII terminals 
located in the ILL departments of the BCIG 
Participants, ENVOY 100 was made available to 
all iNet participants and offered a broad range 
of user options. The ILL subproject partici- 
pants made extensive use of these options in 
adapting ENVOY 100 as the delivery service for 


ILL messaging in the trial. Options used 
included: 


° 


Auto-del ivery 


This service delivers messages automatically 
from the system to available terminals. Auto- 
delivery obviates the need for a user to sign on 
to ENVOY and retrieve ("read") messages that are 
waiting in the user's mailbox. To make use of 
the autodelivery enhancement, an autodelivery 
"station" is established. A "station" permits 
unattended operation by automatically answering 
incoming calls and printing (and/or) storing the 
messages. Thus, incoming messages can be 
printed automatically with a copy of messages 
placed in the mailbox as a read message. 1OF 
desired, the read messages also can be retrieved 
and acted upon normally (as if there were no 
autodelivery). An autodelivery station can 
serve several users. For example, at NLC and 
CISTI, autodelivery was used for both iNet and 
non-iNet ENVOY access. 


Further options within autodelivery permit 
messages to be delivered as soon as they are 
sent or at pre-selected, timed intervals 
throughout the day. Message deliveries can be 
urgent or timed and delivery confirmation is 
available. Message time and date stamping are 
provided. 


° Message preparation aids 


Line-oriented text editing is available, using 
English or French commands. Prompt sequences 
("scripts") can be user-defined, with prompts 
presented a line at a time. The prompts can 
optionally be included in the transmitted 
messages (as defined by a _ user). Storage 
capacity and automatic "courtesy copy" may be 
user-defined. A variety of addressing options, 
such as multi-addressing, are available. 


A set of interlibrary loan scripts were devel - 
oped and tested. These were prompting routines 
eliciting a user message in a_ predetermined 
order input one line at a time. For example, 
for ILL purposes, the prompt "Title:" indicated 
to a user that bibliographic title information 
should be input. 


ESC CUBIGY, 


Security of messages in ENVOY 100 is provided 
through unique user codes and passwords , 
unauthorized access attempt notification, last 
sign-on notification (hour and date), and 


private message capability. Message retrieval 
is possible by a number of parameters such as 
sender, date, subject, and message status (i.e., 
read, unread, etc.). 


4.6.4 Evaluation 


Evaluation focussed on three aspects: turn- 
around time and success rate; costs of inter- 
library loan in iNet; and users' perception of 
the iNet technology. 


Turnaround time and success rate investigation 
was concerned with a) turnaround time for 


locating material; b) turnaround time for 
receiving/sending the bibliographic data for the 
requested material - this applied to _ inter- 


library loan location services which provide 
identification of libraries holding required 
material; c) turnaround time for receiving/ 
sending requested material; d) success rate in 
locating requested material. 


Cost analysis compared the differential costs of 
carrying out interlibrary loan (ILL) functions 
within and without iNet. The analysis included 
staff costs, direct telecommunications costs, 
and equipment and supplies costs. 


Users' perceptions were obtained by a telephone 
survey of ILL staff members among the BCIG 
participants. 


iNet appeared to offer no significant improve- 
ment in turnaround time or success rates. The 
processing of ILL requests generally required 
more staff time. However, this was likely a 
result simply of the additional time required to 
search the data bases available. ILL users 
perceived turnaround time improvements which 
were not found in the quantitative data analy- 
sis. This was attributed to the higher level of 
interest created by the iNet technology or the 
Trial environment. The organizational implica- 
tion forecast was that the iNet technology 
permitted the searching for locations previously 
carried out at CISTI and NLC to be more decen- 
tralized. 


The primary impact for the other institutions 
was that the searching of multiple data bases 
accessed via iNet resulted in the shift of ILL 
searching activity away from the national 
institutions. In the pre-iNet environment, 
institutions simply forwarded their location 
requests to the NLC and CISTI, where the bulk of 
data base searching was conducted on their 
behalf. This pattern was affected significantly 
by the iNet environment where other institutions 
had access to the same online bibliographic 
sources as the national institutions. The 
extent to which libraries choose or are expected 
to exploit the potential to search multiple data 
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bases for ILL requests is a future management 
policy issue. 


User response from NLC and CISTI indicated that 
the only aspect of ILL service significantly 
impacted by iNet was in the reception of 
requests, where the advantages of ENVOY were 
felt to be significant. The national institu- 
tion respondents also reacted positively to the 
prompted scripts on ENVOY which offered several 
advantages over the non-formatted Telex mes- 
sages. The preference for ENVOY results from 
its superior formats, which were easier for 
novices to use and useful for both messaging and 
responses. Also, the ability to trace requests 
was seen as advantageous. 


The majority of national institution respondents 
expressed concern over the inadequacy of the 
searching of their data bases by the other 
institutions. The need for requestors’ to 
include the call number’ information for 
requested items was stressed by both CISTI and 
NLC in order to improve turnaround time. 


The NLC and CISTI's overall perception of the 
iNet Trial was positive. The need for access to 
more union catalogues and "multi-library cata- 
logues" as well as for access to a greater 
number of users was expressed. 


4.6.5 ILL protocol development 


Concurrent with the iNet Field Trial, the 
National Library, assisted by the Task Group on 
Computer/Communications Protocols for Bibliogra- 
phic Data Interchange, engaged in a closely- 
related development to produce an ILL protocol 
for use with a number of telecommunications 
services. These services include message- 
oriented ones such as ENVOY, Mailbox, Telex, and 
TWX and connection-oriented services such as 
Teletex and file transfer. This development was 
undertaken by the Office for Network Development 
in the first quarter of 1983 because it was 
apparent that the proliferation of telecommuni- 
cations services and the divergent requirements 
of individual libraries precluded the imple- 
mentation of an automated distributed ILL 
service on specific telecommunications products. 
Therefore, a common high-level ILL protocol was 
required for use with a variety of lower-level 
telecommunications services. 


In January 1983, OND contracted with Computer 
Gateways Inc. to develop an ILL service specifi- 
cation. This contract was completed on March 31 
and the report "Interlibrary Loan (ILL) Service 
Specification" was presented. This document 
sets out the features of a Canadian interlibrary 
loan service and the formal specification of an 
application-level ILL service incorporating 
these features. In addition, the specification 
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conforms with the Open Systems Interconnection 
(OSI) architecture. The report provides an 
overview of the service offerings of Bell and 
CNCP, including conversion and _ directory 
facilities, and discusses the suitability of 
each as a delivery service for ILL messaging. 


The ILL service specified by Computer Gateways 
is intended primarily for use with intelligent 
workstations capable of automating some aspects 
of ILL transaction processing, such as message 
preparation and status reporting. However, it 
is also sufficiently flexible to permit the use 
of less sophisticated equipment, e.g., dumb 
ASCII terminals and Telex/TWX devices. Inter- 
action between the ILL service and the telecom- 
munications services takes place conceptually 
via a common delivery service interface which 
masks lower-level details. .This common inter- 
face offers a subset of the services of the 
Message Transfer Layer in the CCITT Message 
Handling Systems Model. The specified ILL 
service is compatible with ILL practice current- 
ly in use in Canada and provides a number of 
additional features which promise to increase 
the usefulness and flexibility of the service. 


The next phase of the ILL protocol development 
began April 1, 1983, with a second contract 
awarded to Computer Gateways Inc. to define a 
formal specification of an ILL protocol based on 
the ILL service specification. In addition, 
this contract provided an ILL message syntax 
which satisfies both human readable and machine 
processable requirements. The data elements 
used in the message syntax were adapted from the 
ILL service specification and the ISO data 
element directory for ILL applications being 
developed by IS0/TC46/SC6/WG1. 


The report "ILL Protocol Specifications" was 
completed on June 30, 1983. This document 
specifies the requirements for an ILL protocol 
complying almost exactly with the earlier ILL 
Service Specification. Minor points of diver- 
gence are identified. The syntax specified for 
ILL messaging is based on an internationally 
accepted syntax for trade document interchange, 
j.e., the syntax provided in the "Guidelines for 


Trade Data Interchange Developed Within the 
United Nations Economic Commission for 
Europe" (GTDI). The message syntax is 


compatible with Telex/TWX to accommodate the 
projected three- to five-year use of such 
machines following inauguration of the ILL 
service. At the same time, the syntax is 
machine processable, permitting automatic prepa- 
ration and interpretation by intelligent devices 
particularly for automated forms filling. The 


1. United Nations Trade Data Interchange Direc- 
tory, Part 4, May 1981. 


syntax is sufficiently flexible to permit 
message preparation in a number of environments. 
These include Telex and line-oriented data entry 
facilities such as ENVOY, as well as more 
sophisticated forms filling packages. 


In August 1983, the Office for Network Devel op- 
ment contracted for a sample implementation of 
the ILL protocol as the basis of an intelligent 
ILL workstation, This implementation will 
provide user-friendly message preparation and 
control of ILL transactions. A common delivery 
service interface will be developed to access 
two telecommunications services: ENVOY 100 
(Bell) and Mailbox (CNCP). 


The ILL protocol module and various data bases 
are to be independent of the actual telecommuni- 
cation service(s) used to deliver an ILL 
message. This is to be achieved by the imple- 
mentation of a delivery service interface module 
between the ILL protocol module and individual 
telecommunications services. The interface 
module presents a consistent view of telecommu- 
nications to the ILL protocol and handles the 
details of individual services (e.g., address- 
ings, routings” ete.). The prototype system 
design will permit easy extension to support 
other telecommunications services such as 
Teletex and the BCIG File Transfer Protocol. 
The sample implementation will be carried out 
on an IBM Personal Computer (PC). This project 
will proceed in eight phases over an eight month 
period, extending from August 1, 1983 through 
March 31, 1984. 


The National Library will undertake this sample 
implementation of the ILL protocol with the 
assistance of a small working group’ chosen 
according to the following criteria: 


a) Demonstrated expertise in interlibrary 


lending applications. 


b) Preparedness to undertake test implementa- 
tion essential to the objectives of the 
development advisory group. 


c) Availability of staff and financial support 
(including some travel expenses) beginning 
in the last quarter of 1983. The National 
Library expects to be able to equalize 
travel expenses for all participants by 
paying their return fare to and from Ottawa, 
but not their other expenses. 


This group will facilitate protocol development 
by acting in a consul tative/advisory role to 
ensure that the ILL requirements for various 
sectors of the library community are met. It is 
anticipated that member institutions represented 
on this ILL development advisory group will 
choose to subsequently implement the programs 1n 
a variety of hardware environments. 


The sample implementation initially will provide 
Support for a number of functions related to ILL 
messaging, including screen display formats, 
data input for message preparation, interface to 
the delivery systems (ENVOY 100 and _ CNCP 
Mailbox), and data base functions which will 
permit the storage and retrieval of ILL 
messages, recording of ILL transactions and 
retrieval of directory information. These 
sample programs will be made available to the 
library community upon completion of the 
development phase. The final mechanism for 
distribution has not yet been determined and it 
is likely that the ILL development group will 
contribute to a solution to this question. 


Upon successful completion of the initial 
implementation, additional telecommunications 
delivery services may be _ added. This is 
feasible, since the initial design will provide 
a common delivery service interface that permits 
connection to other telecommunications services 
with no impact on the ILL protocol implementa- 
tion. Other directory and data base functions 
could be added at a later date. 


4.7 Videotex 


4.7.1 Objective 


The objective of this subproject was to study 
the potential of videotex technology and data 
bases to support the provision of specific 
bibliographic services. 


4.7.2 Pre-trial situation 


At the beginning of the iNet field trial, the 
libraries of the BCIG participating institutions 
had little or no direct experience with video- 
tex. Two notable exceptions were the Université 
du Québec, which had created pages about its 
library services for the Bell Canada Vista field 
trial, and the University of Guelph, which had 
created some pages about its library services 
for the TV Ontario field trial. The Public 
Relations Office of NLC was in the process of 
contributing text for approximately 75 pages of 
general information about the National Library, 
at the request of the Task Force on Service to 
the Public, for inclusion in the Cantel data 
base of federal government information. 
Carleton, Guelph, Québec and Waterloo all had 
videotex expertise and page creation equipment 
resident on campus, and the libraries planned to 
make use of these resources for the videotex 
subproject. 


All of the videotex subproject participants 
provided most of the information which they 
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subsequently chose to make available on videotex 
in some other form ranging from leaflets, 
brochures, tours, individual consultation, and 
indexes to published catalogues and lists. 


4.7.3 Implementation 


For the duration of the iNet field trial, NSG 
contracted with Infomart, a commercial videotex 
service provider in Ottawa, to provide a video- 
tex data base service. Under this contract, 
Infomart provided the Business Telidon Services 
data base (BTS) to all trial participants who 
wished to be videotex Information Service 
Providers in the trial. NSG assumed the costs 
of page headering, page storage, and port rental 
for this data base. NSG also provided consul ta- 
tion through its iNet videotex services coordi- 
nator, demonstrations and training for page 
creators on their VIPS page creation equipment, 
and written guidelines, policies, and procedures 
for developing, creating and maintaining video- 
tex applications - all free of charge to parti- 
cipants. One feature which all participants had 
expected to use in their applications - keyword 
access - was not available on BTS within the 
field trial period. 


Wherever possible, videotex subproject partici- 
pants availed themselves of other locally avail- 
able resources for consultation and demonstra- 
tion, in order to familiarize themselves with 
the videotex technology. 


BCIG videotex applications mounted on_ the 
Business Telidon Services data base during the 
trial were as follows: 


Data base Participant No. of Pages 

Forthcoming NLC 2710 
Books 

Livres a NLC 2710 
Paraitre 

Services NLC 1050 
Directory 

Services de la NLC 1050 
Bibliotheque 

Université du Univ. du 500 
Québec Québec 

University of Univ. of 280 
Guel ph Guelph 

Rercherche en GISii 969 
batiment 

Building CISTI 861 
Research 

University of Univ. of 360 
Waterloo Waterloo 
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Carleton Carleton 160 
University Unisersity 

Status of Library of 200 
Bills Parliament 

Etat des Projets Library of 200 


de Loi Parliament 


4.7.4 Evaluation 


Evaluation focussed on the 


areas: 


following three 


a) The kinds of services for which videotex is 
appropriate - how videotex compares with 
present methods of providing these services 
with respect to cost, effectiveness, and 
speed of delivery. 


b) The enhancements/requirements essential for 
providing library services on videotex. 


c) The impact or expected impact on participant 
organizations as Information Service Provid- 
ers for videotex, including policies, work- 
flow, services, and resources. 


Data was collected by the following means: 


° A survey of library personnel at each BCIG 
institution who were involved in the videotex 
subproject in the various aspects of informa- 
tion provision. This survey focussed on such 
matters as problems in the page creation pro- 
cess, technical limitations, experienced and 
expected impact, possible future applica- 
tions, resources utilized, and costs 
incurred. 


A mail survey of a random sample of videotex 
users to determine whether or not. they 
accessed library services on videotex - if 
not, why; and if so, opinions about the 
services provided. 


Analysis of NSG statistics on videotex usage 
and costs; the scope and type of analysis to 
depend ultimately on the level of disaggrega- 
tion of the statistics. 


Analysis of data from BCIG participant data 
base creators. 


4.7.5 Kinds of services 
appropriate for videotex 


In virtually every case, the BCIG videotex 
applications were also available in some other 
form, either in full or in summary. In some 
cases, the application was the subject of a 
number of printed brochures, handouts, or 


leaflets, The survey of videotex users from the 
BCIG institutions explored which method respon- 
dents felt would be most appropriate for 
Providing various types of information. 
Descriptions of libraries and their services and 
descriptions of how to use a library service 
were most frequently mentioned as appropriate 
videotex applications. However, in interpreting 
these results, it must be borne in mind that all 
respondents were library staff. The same 
question was asked of non-BCIG users. Due to 
the fact that only six individuals responded to 
the survey, the results are not very signifi- 
cant. However, the range of services for which 
videotex was considered most appropriate was 


somewhat broader in the case of the non-BCIG 
users. 


Another aspect of the survey explored whether 
videotex alone, non-videotex, or both videotex 
and non-videotex would be most appropriate 
for providing the information found to be 
most useful within the bibliographic applica- 
tions. The results indicated that videotex is 
preferred along with a non-videotex medium in 
almost all potential applications. However, 
these data must be interpreted keeping in mind 
the fact that most of the information in the 
various BCIG videotex applications was already 
available in some other form. Had there been 
more applications that had not been available in 
another form, it would have been interesting to 
compare the perceptions of users. 


Unit cost of page creation for the university 
participants was $22.75 per page. Each of the 
universities used their own resources including 
available equipment to create their applica- 
tions. 


Unit costs per page for the applications 
provided by the Library of Parliament were lower 
than for those provided by the universities, 
while the unit costs for the applications 
provided by the National Library and by CISTI! 
were higher. All of these applications were 
contracted out. Besides the basic’ page 
creation, the contracts included all associated 
consulting and application design costs, as well 
as development of special application software 
such as was used for the response pages, tele- 
opinion pages, order forms and quiz pages, and 
an automated updating programme. 


The major portion of the cost of the BTS data 
base was borne by NSG. iNet participants 
received a 20 percent discount on page creation 
done by Infomart; batch loading, headering, page 
storage, and port rental costs were paid by NSG. 
In the case of Forthcoming Books, page storage 
costs alone for English and French versions 
during the trial period would have been close to 
$46 000. Providing access to this application 
as a separate data base at the rates” then 
offered by Infomart would have cost an estimated 


$73 000 for the trial period. This would have 
included the rental of 11 ports with a storage 
allowance of 500 pages per month per port 
rented. 


Of the seven respondents to the survey of BCIG 
Information Service Providers, five indicated 
that the videotex application was worth the cost 
and effort involved. Some of these responses 
were, however, tentative because at the time of 
the survey the BTS use statistics were not yet 
available. Two respondents who indicated that 
the videotex application was not worth the cost 
and effort involved felt that there were other, 
more cost-effective means of providing their 
information to users. One of these respondents 
listed the following disadvantages of videotex 
as a means of augmenting library services: 
videotex is a new technology with an uncertain 
future; there are major constraints in its 
access and retrieval methodology; the page and 
screen size are limited; the graphics capabili- 
ties need to be enhanced; videotex is too tiring 
to use for extended periods; more work needs to 
be done on character fonts and the quality of 
text display; it is a costly medium; and there 
is little material available so far for educa- 
tional applications - videotex cannot’ yet 
support the complex instructional methodologies 
of CAL (Computer Assisted Learning). 


The same respondent also outlined the advanta- 
ges of videotex as follows: it is easy to use; 
it is to a large extent user-driven, i.e., the 
user moves through the pages at the desired 
speed; it is available on demand; the mixed text 
and graphic capability is an advantage; it can 
be a new means of presenting information to 
remote and to handicapped users; it can be a 
viable alternative to traditional instructional 
methods. 


The other respondent stated that the printed 
form of the application was more effective and 
reached a wider audience than it did in videotex 
form, and felt that for most bibliographic 
applications, the time and expense required are 
not warranted by the results achieved, which are 
inferior to conventional data base applications. 


4.7.6 Enhancements and requirements 
essential for providing library 
services on videotex 


The survey of BCIG Information Service Providers 
indicated that some of the difficulties experi- 
enced with videotex included page size, or the 
limited amount of information which can be put 
on a page, limitations on colours, retrieval 
limitations attributed to the tree structure 
indexes and retrieval software, and limitations 
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because of the resolution that was availablel. 
More rapid access and key-word searching without 
limiting hits to a single page response were 
mentioned as desirable improvements. Many of 
the Information Service Providers had limited 
experience with videotex prior to participating 
TNC met leliallr. Accordingly, many of the 
responses indicated that the trial was certainly 
helpful in acquainting them with the technology 
and the use of the technology in bibliographic 
applications. However, the limited experience 
gained during the trial tended to emphasize the 
difficulties which respondents encountered in 
creating the applications; accordingly, the 
results of this part of the survey were inter- 
preted to indicate that more experience with 
videotex was necessary before solid information 
on the improvements required could be gathered. 


BCIG users who were surveyed generally found 
that the size of the screen was a problem, with 
not enough information displayed on one page. 
In some cases, they found the display too repe- 
titious. They also found it slow for accessing 
large data bases. 


Users generally found it easier to browse using 
hard copy, with videotex most useful for 
providing up-to-date information in a way which 
is not possible on hard copy. Others indicated 
that it was fine for simple information but not 
for searching. Again, these results should be 
interpreted keeping in mind that all of the 
respondents were library staff members. 


4.7.7 Impact on BCIG participants 


Respondents to the survey of Information Service 
Providers generally expected little or no impact 
on their organization's services, procedures, or 
workflow if they were to continue to provide and 
expand their videotex applications after the 
trial period - apart from resource allocations, 
particularly the cost of creating and updating 
their applications. 


4.8 File transfer 
4.8.1 Objective 


The objective of this subproject was to develop 
and test prototype software for a standardized 


1. To obtain higher resolution users need to 
use display terminals with higher resolution 
capabilities. Such terminals are costly and 
not yet widely available. Technically, the 
Telidon technology itself is capable of high 
picture resolution and is not the reason for 
inadequate picture resolution noted in the 
Pielke 
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on-line bibliographic file transfer application 
so that bibliographic data can be automatically 
transferred from one data base to another. 


4.8.2 Identification of file 
transfer requirements 


All six BCIG core participants except CISTI took 
part in this subproject. In Fall 198i esthas 
File Transfer Group of five participants defined 
the objectives they wished to achieve. 


The immediate short-term requirements of the 
university libraries were to obtain files of 
National Library bibliographic records in the 
CAN/MARC format. The main motivation was the 
potential for reducing the cost of producing 
machine-readable records in_ house. File 
transfer in conjunction with search only access 
to source cataloguing copy would permit speci- 
fic, required source records to be acquired and 
stored locally. Selective acquisition § and 
retention of source records could in_ turn 
produce significant economies for stand-alone 
library systems. However, it was generally 
agreed that multilateral file transfer2 would 
also be possible and desirable. 


Longer term requirements were identified mainly 
by the National Library and by the Task Group on 
Computer/Communication Protocols for Bibliogra- 
phic Data Interchange. These were as follows: 


- Full interworking among all members of the 
File Transfer Group (in contrast to the 
short-term requirement to transfer National 
Library bibliographic records). 


- Inclusion of videotex and text transfer 
capability in the file transfer protocol, so 
that a single high level protocol would be 
capable of handling, for example, interli- 
brary loan text messages and Telidon pages 
providing information on new acquisitions, 


- The capability to transfer native file 
formats between like hosts, for example, 
native EBCDIC files between two IBM systems 
using a common file structure. 


- Provision for incorporating a variety of code 
sets, data types, and file types. 


2. Multilateral file transfer refers to the 
exchange of files of records between 
multiple organizations. Multilateral 
bibliographic file exchange is particularly 
desirable within the nationwide bibliogra- 
phic network. 


- Bit-oriented communication protocols at all 
levels from the session-level down. 


~ Third-party file transfer, with implied 
requirements to provide network-wide control, 
Status | reporting, and recovery on jobs 
involving multiple stages of file transfers 
between multiple hosts. There are also 
potential billing complexities which need to 
be resolved before third-party file transfer 
can be implemented. 


- Compatibility with the protocol being 
developed by the Link Systems Project (LSP) 
in the United States. LSP was in the process 
of designing an integrated protocol for 
search and retrieval, record transfer, and 
electronic mail. 


4.8.3 Implementation 


In December 1981, the National Library of Canada 
awarded a contract to Computer Gateways Inc. to 
design and specify a basic file transfer proto- 
col (FTP) for bibliographic applications. The 
protocol had to fit within the architecture of 
the OSI Reference Model and to meet the func- 
tional requirements of the National Library and 
the other host systems of the File Transfer 
Group. 


After consulting the Task Group on Computer/ 
Communications Protocols for Bibliographic Data 
Interchange and the File Transfer Group, a draft 
service specification was prepared to support 
MARC record and MARC’ Records’ Distribution 
Service (MRDS) search request transfer within 
the iNet trial environment and to _ identify 
extensibility requirements and considerations 
implied by videotex and messaging applications. 
The Open Systems Interconnection reference model 
and the May 1981 draft proposal for an ISO file 
transfer service were used to develop the 
service specification. This report was 
completed on April 30, 1982. 


Following review of the File Transfer Service 
Specification, the task group and the File 
Transfer Group confirmed that the service 
specification met the MARC record and MRDS 
search request transfer requirements. 


Representatives from the U.S. Linked Systems 
Project, members of the iNet File Transfer 
Group, and the consultants from Computer 
Gateways Inc. met on May 12, 1982 at the invita- 
tion of the National Library to discuss the 
proposed approach that would be utilized to 
develop the protocol specification to support 


MARC record transfer. This meeting helped to 
establish the strategy that was to be followed 


in developing the required protocol specifica- 
tion while incorporating all appropriate cons1- 
derations for compatibility with the protocols 


that were being developed for the Linked Systems 
Project. This strategy was approved by the Task 
Group on May 13, 1982. 


A major requirement mentioned by the File Trans- 
fer Group was that the File Transfer Service had 
to be relatively easy to implement. The stra- 
tegy developed by the Office for Network 
Development consisted of selecting a consultant 
to prepare implementation guidelines based on 
the File Transfer Protocol Specification by 
identifying those areas that were depenaent on 
iNet and on non-OSI facilities; designing and 
coding a sample program; advising the File 
Transfer Group concerning modifications to be 
made to the sample program to enable it to be 
implemented on their respective host systems or 
alternatively advising on the design and coding 
of BCIG participant in-house programs to support 
MARC record and MRDS search request Transfer; 
and developing testing procedures to ensure that 
implementation of the file transfer module would 
Operate within the iNet trial environment as 
specified by the protocol specification. 


On November 1, 1982, the National Library 
awarded a second contract to Computer Gateways 
Inc. to advise and facilitate implementation of 
file transfer on the respective BCIG host 
systems. 


On December 9, 1982, a second meeting was held 
to review the implementation guidelines report 
prepared by Computer Gateways Inc., to discuss 
the proposed File Transfer Protocol (FTP) 
implementation which could be implemented by NLC 
within the iNet time frame, and to discuss 
future file transfer phases and contractual 
support for file transfer implementation. 


Within the following weeks, Carleton University, 
Université du Québec, University of Guelph, 
University of Waterloo, and the National Library 
confirmed their intention, subject to the avail- 
ability of necessary resources, to implement the 
basic file transfer service. CISTI chose not to 
participate in this optional project since the 
file transfer of bibliographic records was not a 
CAN/OLE priority, and since their bibliographic 
data resides on DOBIS. The National Library 
agreed. to implement the Gold Unit Responder 
Modulel. The Université du Québec agreed to 
implement the Gold Unit Initiator Module-. 
Carleton University, University of Guelph, and 
University of Waterloo agreed to implement the 
file transfer initiator module. On January 31, 


1. The terms Gold Unit Responder Module and 


Gold Unit Initiator Module are used to 
designate the two modules of the File 
Transfer Protocol which were constructed 


with additional features for testing their 
respective peer modules. 
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1983, the sample program to support file 
transfer based on the File Transfer Protocol 
Specification and the Implementation Guidelines 
Report was completed. At the same time, an 
implementation test plan was prepared to provide 
an overview of the testing architecture to be 
used; to describe the test facilities that would 
need to be introduced into the implementations 
in order to make systematic testing possible; to 
define the tests to be executed in order to 
assess the correctness of the implementations; 
and to prescribe specific test sequences. 


With the completion of programming by the 
various participants including the National 
Library, testing of the file transfer initiator 
and responder modules was begun during July 
1983. The initial tests were conducted between 
the Université du Québec’ performing’ the 
initiator functions and Carleton University 
executing the responder functions. When these 
tests were completed, the National Library 
tested its Gold Unit Responder Module (GURM) 
with the Université du Québec Gold Unit 
Initiator Module (GUIM), Upon completion of the 
GURM testing, the Initiator Module developed by 
the University of Waterloo was tested against 
the Gold Unit Responder Module at the National 
Library of Canada. The Initiator Module 
developed by Carleton University was tested in 
late Fall 1983 against NLC's Gold Unit Responder 
Module; another Initiator Module developed by 
the University of Guelph will also be tested. 


Following completion of the testing phase the 
file transfer protocol was successful ly 
implemented on five different hosts: a Honey- 
well CP6 at the Carleton University, a Cyber at 
the Université du Québec, an Intel at the 
University of Guelph, a Geac to the University 
of Waterloo and an IBM 3032 at the National 
Library to transfer CAN/MARC records from DOBIS 
to the respective mainframes. 


4.8.4 Conclusions 


Two conclusions based on the work described 
above were: 


a) that the development and implementation of 
the File Transfer Protocol to support 
transfer of search requests for MARC records 
should be given priority by the National 
Library of Canada; 


b) that the existing File Transfer Protocol 
Specification should be updated to be fully 
compatible with the forthcoming ISO Standard 
when available, 
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4.9 Use of information 
services and data bases 


4.9.1 Objective 


The objective of this subproject was to assess 
the impact of value-added network services on 
the use of information services and data bases. 


4.9.2 Value-added network services 


iNet's value-added services included auto-access 
and authentication. These procedures made the 
log-on procedures to field trial accessible 
hosts transparent to the user. The advantage of 
these features was that once the user had 
initially logged on to iNet, access to each 
successive host was virtually automatic. The 
iNet access procedure was the same whatever 
Information Service Provider was accessed during 
the trial. On the other hand, users that 
accessed these Information Service Providers 
directly had to dial up, enter their own IDs and 
passwords, and log off, using different conven- 
tions for each Information Service Provider 
system that was accessed. 


4.9.3 Participants and information 
service vendors 


The six core BCIG participants and the Library 
of Parliament used the services of the following 
nine vendors to determine whether or not their 
use of Information Service Provider services 
changed as a result of the trial: 


a) BRS 


BRS started providing bibliographic 
retrieval services in 1977, It provides 
access to more than 60 data bases. 


b) Canada Systems Group Ltd. 


Canada Systems Group (CSG) is a Canadian 
computer services company that made avail- 
able two data bases to the iNet partici- 
pants; SAIS (Specific Area Intelligence 
System), a data base containing detailed 


1. Information service vendor descriptions in 
this subsection are taken from material 
supplied by the vendors. Some of the 
descriptions may have a promotional bias and 
may not specify all the limitations in data 
base and service coverage. 


demographic information on over 1100 
Canadian communities; and DUNSKEY, Dun & 
Bradstreet's Canadian Database Service, a 
data base containing information on over 
560 000 corporate establishments in Canada. ’ 


CISTI 


CAN/OLE (Canadian Online Enquiry System) is 
a proprietary system of the Canada Institute 
for Scientific and Technical Information. 
It has been in operation since 1974, It 
provides retrospective searching of biblio- 
graphical reference files in all major 
fields of science, technology, social 
sciences, humanities and Canadiana. 


DIALOG Information Services, Inc. 


DIALOG is a proprietary system developed 
around 1966 by the Lockheed Missile and 
Space Company's Palo Alto, California 


Research lab. 
100 data bases. 


ela Sierra (keel. 


It offers access to more than 


I.P. Sharp offered access to more than 60 
public data bases covering the following 
five subject areas: aviation, economics, 
energy, finance, and actuarial. 


Info Globe 


Info Globe is a proprietary system developed 
in 1979 by the Globe and Mail. Info Globe 
made available two data bases via iNet: The 
Globe and Mail online, the full text of 
the Globe and Matl, and the Marketscan, 
a stock quotation data base. Info Globe is 
also the exclusive Canadian marketing agent 
for the New York Times Information Bank, a 
full text data base of the Wew York Times 
and abstracts of articles appearing in 13 
other newspapers and 40 magazines. 


Infomart (ORBIT) 


ORBIT (Online Retrieval of Bibliographic 
Information Time-shared) is a _ proprietary 
system of the System Development Corpora- 
tion, Santa Monica, California. The ORBIT 
system is an online interactive bibliogra- 
phic retrieval system. It offers access to 
70 data bases in business and economics, 
chemistry, engineering and electronics, 
energy and environment, government and 
legislation. Also, ORBIT includes several 
data bases oriented towards the interests of 


the petroleum industry. Infomart is the 
exclusive Canadian marketing agent for 
ORBIT. 

Informatech 


Informatech offers more than 35 data bases 
covering subject areas such as science and 


technology, social sciences and humanities, 
law and legislation, economics and business. 


1) veQsEeSystems. beds 


Q.L. Systems Ltd. was incorporated in 1973 
to carry forward work commenced by the 
QUIC/LAW Project at Queen's University. 
Q.L. Systems provides access to over 60 data 
bases. The data bases offered to iNet users 
covered subject areas such as parliament and 
government, legislation, business informa- 
tion, law, environment, energy, mining, 
fisheries, oceanography, and the Canadian 
north. 


4.9.4 Evaluation 


Evaluation focussed on the following questions: 


a) Have BCIG participants modified their use of 
Information Service Providers' services as a 
result of the iNet trial? If so, why? 


b) Does automatic log-on facilitate the access 
to Information Service Provider systems and 
data bases and at what cost? 


c) What could be the long-run implications of 
automatic log-on and automatic authentica- 
tion in accessing information services and 
data bases for reference service purposes? 


The circumstances of the trial made it imprac- 
tical to investigate costs and costing aspects, 
although these are clearly very important. 


An evaluation methodology was developed by Peat, 
Marwick and Partners to answer the above 
evaluation questions. It involved a combination 
of parallel tests, telephone interviews with 
users, and Information Service Providers 
statistics provided by the BCIG participants. 


The Information Service Providers statistics and 
telephone interviews were used to gather infor- 
mation to determine whether or not modifications 
occurred in the use of Information Service 
Providers' services as a result of iNet. 


A series of parallel tests were conducted by 
various BCIG members in accessing a combination 
of Canadian and U.S. data bases, using on one 
hand the iNet facilities and on the other hand 
the traditional alternatives: public and 
private dial-up telecommunications lines. These 
tests were designed to measure the impact of 
automatic log-on in facilitating access to 
information services and data bases. 


Information and views regarding the long-run 


implications of automatic log-on and automatic 
authentication in accessing information services 
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for reference purposes were obtained via tele- 
phone interviews in May 1983. 


General conclusions were that while automatic 
log-on facilitated access to Information Service 
Providers' services, participants in the trial 
did not appear to modify their use of Informa- 
tion Service Provider services as a result of 
the trial. 


System response times were found generally 
longer for log-ons and log-offs using the iNet 
facilities. While slight improvements in 
response time were measured during searches via 
iNet, in overall terms the system response time 
for a search was slightly longer via iNet. 


Telephone interview respondents were not aware 
of any significant changes in their use of 
Information Service Providers' services as a 
result of the trial. 


Respondents generally found the iNet access 
procedures easy to use and particularly helpful 
with systems which are accessed less often. 
iNet made it easy to switch to different 
systems; it was efficient and easy to learn, and 
the passwords were convenient. 


In addition, respondents indicated that the 
availability of a common command language would 
increase usage and the number of different 
Information Service Providers used, and that it 
would be useful for training new employees. 
However, respondents expressed some concern that 
a common command language would result in the 
loss of some of the unique characteristics of 
the individual data bases. 


Respondents described an ideal level of service 
as including a common command language, non- 
sophisticated terminals, and automatic log-on. 
However, there was also a concern about cost. 
Several respondents indicated that this will be 
the deciding factor in whether or not iNet is 
used to access information service systems and 
data bases. 
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5. OTHER PROJECT WORK 


5.1 The Task Group on Computer/ 
Communications Protocols for 
Bibliographic Data Interchange 


The Task Group on  Computer/Communications 
Protocols for Bibliographic Data Interchange was 
formed in December 1980 to develop a set of 
protocol standards capable of ensuring cost- 
effective communication between library and 
information systems in accordance with the open 
systems interconnection approach promoted by the 
National Library of Canada. Technical issues 
arising from the project and requiring consider- 
ation of intersystem protocols were referred to 
the task group. 


At its third meeting in September 1981, the task 
group was presented with a broad outline of the 
iNet trial and the applications to be tested by 
the BCIG participants. The file transfer and 
interlibrary loan applications received special 
attention because it was felt that these proto- 
cols could within the project timeframe demon- 
strate the potential of OSI for bibliographic 
applications. 


In recognition of its expertise, the task group 
was invited to assist the Bibliographic Common 
Interest Group in the formal evaluation of the 
BCIG iNet project. The task group's role was 
confined to technical aspects relating to proto- 
cols for bibliographic data interchange within 
the overall context of OSI. Although the OSI 
model and related standards were still evolving, 
the iNet trial was viewed as a step towards 
Openness in systems interconnection. According- 
ly, the task group selected an approach for 
protocol development which would allow systems 
interconnection to evolve gradually towards pure 
OSI implementation, as OSI standards were 
developed, and as the project participants 
removed the non-OSI portions of their software 
that were implemented during the iNet trial. 


At its meeting on September 22-23, 1983, the 
task group reviewed the results of each iNet 
field trial subproject together with the conclu- 
sions and recommendations adopted by the BCIG. 
The task group advised that several recommenda- 
tions be revised and that some new ones be added 
in order to pave the way for the devel opment of 
further applications of computer/communications 
technology for bibliographic data interchange in 
a decentralized nationwide network environment. 


In addition to various recommendations concern- 
ing bibliographic applications, the task group 
recommended that a number of initiatives be 
taken. The initiatives recommended were to test 
the utility of CCITT-defined message transfer 
layer services for protocols used for library 


applications; to investigate the role and 
requirements of a directory service; and to 
develop as soon as possible protocols to support 
acquisition of library materials. 


5.2 Network policy issues 


The committees of the National Library Advisory 
Board addressed various policy issues during the 
project, as noted in Section 5.2.1 below. In 
addition, Peat, Marwick and Partners undertook 
certain work under contract as described in 
Section 5.2.2 below. 


5.2.1 Work of National Library 
Advisory Board Committees 


The Bibliographic & Communications Network 
Committee was the National Library Advisory 
Board committee most closely concerned with the 
project. This committee was consulted concern- 
ing the design of the project; it reviewed the 
findings of the project as they became avail- 
able; and it considered the recommendations 
based on these findings. In addition, the 
committee addressed a number of specific topics. 
Major topics addressed in detail by the commit- 
tee during the period of the trial included: 


Ownership of machine-readable bibliographic 
data in a network environment. 


Network directories of services required to 
locate data in an open network environment 
where many data bases are available simul ta- 
neously for possible access. 


Key terminology needed for clarity in policy- 
level discussion and planning within the 
Canadian library and information network. 


Charging policy issues in an emerging network 
environment. 


The National Library Advisory Board Resource 
Network Committee also addressed a number of 
topics which were relevant to the project. 
These topics included: 


° Principles of resource sharing. 


° [Interlibrary loan and document delivery in 
Canada. The Committee's work on this topic 
is described in Section 5.5 below. 


° The resource network: major issues facing 


Canadian libraries. 
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The National Library Advisory Board Committee on 
Bibliography and Information Services for the 
Social Sciences and Humanities also addressed 
topics relevant to the project. These topics 
related chiefly to access to documents and in- 
formation in the social sciences and humanities. 


5.2.2 Peat, Marwick and Partners 
study relating to network issues 


During the field trial the National Library let 
a contract to Peat, Marwick and Partners to: 


identify the potential effects of the imple- 
mentation of a bibliographic network, based 
on OSI concepts, on selected industrial 
sectors. 


° identify the issues which could affect 
progress towards the realization of network 
objectives. 


The industrial sectors selected were: telecom- 
munications policy formulation and regulation; 
library; information provider; book publishing; 
hardware/software; and end user (home and 
office). Issues were identified through a 
review of relevant literature and through inter- 
views with representatives of the sectors. 


In the telecommunications policy formulation and 
regulation sector, lack of network interconnec- 
tion was the key issue identified. If a biblio- 
graphic open network is intended to be available 
to all potential subscribers, then the lack of 
connection of the two nationwide telecommunica- 
tions networks could seriously affect accessi- 
bility. Cross-subsidization was identified as a 
further significant regulatory issue, e.g., the 
possibility that enhanced common carrier value- 
added network services may be cross-subsidized 
with revenues derived from monopoly services. 


In the library sector five issues were identi- 
fied: 


° 


The viability of a bibliographic open net- 
work. 


- The main factors identified related to 
costs, human resource’ considerations, 
benefits, and mandates. Participation in 
a large open network might be beyond the 
mandate of many libraries. 


° 


The form and structure of bibliographic net- 
works as they develop. 


- For example, the types of libraries that 
will participate. 
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° Services to be provided via library and 
information networks and the timescale for 
each service. 


- For example, acquisitions, cataloguing, 
reference/referral, interlibrary loan. 


° Network standards development. 


- What degree of standards development will 
take place in closed networks? To what 
extent will standardization be possible in 
an open network? 


Role of the library. 


- Many interviewees expressed the view that 
network development would greatly affect 
the role of the library. Will libraries 
continue to exist as sources for obtaining 
information, rather than as storehouses of 
print and non-print materials? Wi] 
libraries face competition from the 
private sector for the end-user market? 


In the information provider sector five issues 
were identified: 


Network development and structure. 


- Will information service providers decide 
to participate in a bibliographic open 
network? What are the major factors which 
will govern this decision? 

° What types of network services will be 
provided by the industry? 


- For example: consumer oriented data bases 
with transactional services; electronic 
publishing; videotex. 


° Standards development. 


- What level of: standardization within an 
open network is essential to attract 
information service providers (ISPs)? 
What will be the cost implications for 
ISPs of standards development? 


° ISP/library relationship. 


- Will the role of libraries as ISPs be 
diminished? 


Transborder data flows. 


- Will the competitive position of Canadian 
ISPs be affected by open network develop- 
ment? Is there any likelihood of the 
imposition of import duties? What impacts 
will there be on the variety and quality 
of information available to Canadians? 


In the book publishing sector three issues were 
identified: 


° 


Network development and structure, 


- Will the book publishing sector partici- 
pate in a closed publishing network only 
or is there a possibility for participa- 
tion in an open network as well? What is 
the timeframe for network devel opment? 
What factors will govern the decision to 
participate in networks? What will be the 
Impacts on the sector resulting from net- 
work development? 


° 


Network services. 


- What types of services will be provided 
via networks and what are the likely time- 
frames for implementation? For example: 
inquiry and book ordering; financial 
management; advertising; manuscript trans- 
fer; electronic publishing. 


° 


Network standards development. 


- Apart from applications oriented stan- 
dards, other types of standard development 
are required; these relate to standardized 
book ordering disciplines and standard 
address codes. 


The end user sector was defined as being compo- 
sed of homes and offices. Interview respondents 
perceived this sector as the major growth area 
for information services. However, given the 
preliminary stage of open network development, 
the timeframe for participation by this sector 
is unknown and forecasts tend to be conserva- 
tive. 


Projections of the market for home and personal 
computers to 1987 indicate an expected average 
growth rate of 46% in the number of units, 
with the most concentrated growth in 1983. and 
1984, It was estimated that there were two 
mit} jon home computers in the U.S. at the end of 
1982+. It is believed that this development 
may result in network participation over the the 
next four to eight years. The main factor 
affecting the decision to _ participate is 
economic in nature. It is believed that the end 
user will be attracted to a variety of services 
but cost will be an important consideration. 
North Americans are not used to paying for 
information, which is an important factor 
affecting the price of services. 


2 ya oe ee ee 
1. Home Computer Vendors and Products (New 


York: Link Resources Corporation, May 1983), 
p.8. 


Other questions concerning the home user are as 
follows: 


° How will participation in open networks 
affect leisure time activities? 
° How will the less advantaged sector of 


society access information? 


With respect to electronic office developments, 
important issues are as follows: 


What are the security implications of open 
network development? 


° What are the 
businesses? 


implications for small 


° Will the electronic cottage concept become 
viable? 


In reviewing the findings with respect to the 
six industrial sectors noted above, Peat, 
Marwick and Partners noted that many of the 
issues identified are of concern to society as 
a whole, not only to libraries; some meet 
directly the dichotomy between the public and 
private sector; some will only ultimately be 
resolved by the various regulatory bodies; and 
some must be resolved by librarians themselves. 
Existing library and information network 
mechanisms to deal with such issues include the 
National Library Advisory Board and _ its 
committees, the Advisory Board for Scientific 
and Technological Information (ABSTI), the two 
national-level library associations, and various 
regional and type of library associations. 


Peat, Marwick and Partners concluded that it 
seemed to be necessary to develop a set of 
principles for the nationwide network to which 
all the above-mentioned library and information 
network groups could agree, and that would guide 
groups developing positions on the above-stated 
policy issues. 


5.3 Videography subproject 


This subproject ran in parallel with the sub- 
projects of the iNet Bibliographic Common 
Interest Group Field Trial but was not included 
in the trial itself for the following main 
reasons: 


° Subproject work made no use of iNet. 
° The subproject was an NLC subproject rather 


than a BCIG subproject, since only NLC worked 
on the subproject. 
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The objective of the subproject was to study the 
feasibility of utilizing videodisc and computer/ 
communications technology to further library 
service objectives. 


The subproject had two main components: 


° Videodisc Demonstration Project undertaken by 
the Public Services Branch of NLC - outlined 
in Subsection 5.3.1 below. 


Study of library applications of analogue and 
digital videodisc technology undertaken by 
the Office for Network Development of NLC - 
outlined in Subsection 5.3.2 below. 


Each of these two components is more fully 
covered in separate reports to be published in 
due course. 


5.3.1 Videodisc demonstration project 


This project produced a videodisc to investigate 
and demonstrate: 


° 


the ability of the videodisc medium to store 
and present library materials in a variety of 
formats ; 


the use of videodisc as a practical research 
tool for Canadian studies; 


the information and retrieval capability of a 
combined videodisc/microcomputer system. 


An optical reflective videodisc was produced 
through the cooperative efforts of a production 
house, Michael J. Petro Ltd., (Windsor); Nation- 
al Library staff; an indexer engaged to index 
the material for the Atstory of '0 Canada', 
and the manufacturer of the disc, Pioneer Video 
Inc., California. One side of the disc contains 
a public relations package which includes a 16mm 
film, Canada's Nattonal Library, and a 35mm 
slide show about the national bibliography, 
Canadtana. The other side contains the 
Htstory of 'O Canada', designed to show how 
a videodisc can be used for research, and a 
guided tour of the library, A Walk Through the 
Nattonal Ltbrary. hee lact er ws) ea eepub linc 
relations tool which is aimed primarily at 
librarians and contains interviews of staff in 
selected service areas. 


A DiscoVision videodisc player, model PR/820-2, 
and auxiliary equipment, such as a colour 
monitor, amplifier and speakers, were obtained 
to demonstrate the videodisc on a stand-alone 
basis. An Apple II (48K) microcomputer (includ- 
ing necessary auxiliary equipment) was also 
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purchased in order to demonstrate the retrieval 
capabilities of a microcomputer/videodisc 
combination using a program to retrieve informa- 
tion through the index to '0O Canada’. 


Information on the disc can be accessed through 
the use of the frame search capability of the 
built-in microprocessor of the videodisc player. 
Four internal or imbedded programs also allow 
the user a choice of English or French sound 
tracks and a "menu" to select desired parts of a 
production. It was not possible to enhance the 
project by providing captions for the deaf for 
The Walk Through The National Library or to 
experiment with "still frame audio." 


The disc has been demonstrated frequently. It 
has been shown at major conferences, for example 
at the International Federation of Library 
Associations in Montreal, in August, 1982. 


It was concluded that a variety of formats of 
library material may be stored on this type of 
videodisc, but that it is primarily designed for 
non-textual material such as films, photographs, 
and maps. To be legible, textual material must 
be photographed at an average of 4 frames per 
8-1/2" x 11" sheet of text, reducing the 
capacity of a disc to 27 000 sheets of text. 
There are technical problems that must be 
overcome in converting existing material such as 
motion film and slide/tape film to videodisc. 
It is possible to use the videodisc as a 
research tool because 27 000 pages of text can 
be stored on one disc and retrieved by known 
number search or by means of menu selection with 
interactive programming on the disc. If the 
material to be stored on the disc allows one 
item (e.g., a slide, or photograph) to be stored 
in each disc frame or track, up to 108 000 items 
can stored on a two-sided disc. Retrieval can 
be accelerated with an external computer. 
Because of limitations in updating or revising 
the material on an analogue videodisc, these 
discs are best suited to applications not 
requiring update. Examples of such applications 
include reference and "how to" applications and 
school multimedia kits. On the other hand, 
optical digital discs are more applicable for 
large-scale preservation and conservation 
programs suitable for research. 


A number of practical questions must be consid- 
ered. The cost per disc, for example, will 
depend on the quantity made. Another aspect 
that must be considered is the considerable 
effort that is required to select, obtain copy- 
right clearance for, organize, and index library 
material, as well as to provide access to it on 
a computer. The videodisc should be considered 
a versatile storage medium to which access must 
still be provided. The copyright aspect must be 
taken into account in the selection process. 
The videodisc is an effective public relations 
tool because of its capacity, multi-media 


storage ability, rapid random access, inter- 
active programming, continuous mode operation, 


durability, and bilingual Capability. Two sound 
tracks offer a choice of language. for large 
audiences, a _ large high-quality monitor is 


preferable to an ordinary T.V. monitor. It is 
possible to provide captions even though none 
were provided in this project. 


With regard to combining a videodisc with a 
microcomputer, it is necessary to: 

2 obtain professional computer staff knowl edge- 
able in data base design, and microcomputers; 


know the limitations of the microcomputer 
system; 


establish clear detailed user requirements or 
use a prototype approach; 


use a microcomputer which is fast in terms of 
character string manipulation and disk input/ 
Output ; 


use a hard magnetic disk instead of floppy 
disk because of the requirement of storage 
Space and faster data transfer rate; 


document the system thoroughly from the point 
of view of the operator, user, and systems 
programmer. 


5.3.2 Study of library applications of 
analogue and digital videodisc 
technol ogy 


The NLC Office for Network Development prepared 
a report assessing the potential of analogue and 
digital videodisc technology to further library 
services and functions. A brief summary of the 
report follows. 


A broad definition of "videodisc" would not 
limit the term to strictly circular discs. The 
North American marketing pattern for videodiscs 
in 1983-84 involved six different formats of 
videodisc, each format requiring its own 
player. In Fall 1983 there was no player on the 
commercial market which could play more than one 
of the six formats. The six formats were: 
12-inch capacitance analogue disc; 12-inch 
optical analogue disc; 4.75-inch compact digital 
audio disc; 12-inch optical digitally encoded 
analogue disc; optical digital raster scan 
display disc; and optical digital 8/9 bit 
character disc. 


Favourable information storage and retrieval 
characteristics common to all formats include 
highly compact information storage; storage life 
jin excess of 10 years; ease of handling. Random 
access is a highly favourable feature for opti- 


cal discs encoded in Constant Angular Velocity 
mode, 


Unfavourable characteristics and aspects common 
to all formats are high set-up costs, small 
volume of material currently available on disc, 
incompatibilities between different discs, and 
copyright problems. The non-erasability of 
virtually all currently available discs may be 
an advantage or disadvantage, depending upon the 
application. Analogue discs currently compare 
most closely with videocassettes; compact 
digital audio. .discs. -with,. LP, discs: optical 
digital raster scan display discs with micro- 
forms; optical digital 8/9 bit character disc 
with magnetic tape and magnetic disc computer 
peripherals; optical digitally encoded analogue 
discs with both microforms and computer periph- 
erals. 


Major library applications of analogue discs 
relate to the loan/circulation of videodiscs and 
players, videodiscs used to provide public 
relations information, and videodiscs as part of 
a patent searching system. Optical digital 
raster scan display disc library applications 
are the Library of Congress (LC) Cataloging 
Distribution Service Optical Disk Program and 
the LC Optical Disk Pilot Program. Applications 
for compact digital audio discs were too newly 
introduced to have written-up library applica- 
tions. There are reasons, however, for expect- 
ing these discs to be accepted by consumers and 
libraries. 


In addition to the library applications of 
videodisc noted above, in the area of audio- 
visual public services it is anticipated that 
libraries will, on a reasonably widespread basis 
over the next five years, at least add 12-inch 
diameter analogue discs and 4.75-inch diameter 
compact digital audio discs to their collec- 
tions. They may go further and use videodisc - 
where available - as a preferable alternative to 
videocassette and film. Anticipated library 
educational and training applications using 
videodiscs will mainly make use of commercially 


available discs rather than discs which 
libraries themselves produce. The principal 
reason for this is the cost of producing 


videodiscs from initial design to replicated 
interactive product complete with necessary 
microcomputer programs. Fortunately, there are 
already a number of commercially available 
educational/training videodiscs. Preservation 
and conservation applications are presently at 
an experimental stage with, among the more 
difficult aspects, economics, copyright, and 
indexing/retrieval. 


5.4 Network contract guidelines 


At the request of the National Library Advisory 
Board's Bibliographic and Communications Network 
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Committee, the National Library let a contract 
to produce a report designed to assist Canadian 
libraries in understanding and dealing with the 
principal forms of contract which will exist in 
the emerging on-line open Canadian library and 
information network. The report is in course of 
publication. A summary of this report follows 
below. 


A contractual model was developed illustrating 
the following library and information network 
contractual relationships: 


° Information Provider - Service Operator. 


° Service Operator (Information Retrieval) - 


User. 
° Service Operator (Library Processing) - User. 


Communications Carrier contracts (Enhanced 


Services). 


The names above (e.g., Service Operator) relate 


to roles. Any given organization may act in 
more than one role. A high proportion of 
Canadian libraries are users of information 


retrieval services, for example the CAN/OLE 
service of the Canada Institute for Scientific 
and Technical Information, the services of QL 
Systems Ltd, Informatech, Lockheed, and SDC. A 
considerable number of Canadian libraries are 
also users of library processing services such 
as those of UTLAS Inc. and of the DOBIS system 
of the National Library of Canada. Much smaller 
numbers of libraries act also as information 
service providers or service operators. Commu- 
nications carrier enhanced services, for example 
electronic mail messaging services and value- 
added network services such as iNet, are at an 
early stage of introduction. Before very long, 
considerable numbers of libraries will likely 
use some of these services. 


Guidelines were developed relating to the 
contents of contracts. All the types of 
contract noted above can have their provisions 
set out under a set of common headings as 
follows: interpretation; service description; 
scope of contract; licensee obligations licensor 
obligations; financial terms and conditions; 
audit; warranties, waivers and limitations of 
liability; termination; general provisions. 


Not all contracts will be sufficiently full and 
detailed to use the full list of headings. The 
headings are therefore offered as a checklist of 
section headings which may be included in a 
given contract. Where the headings are used, it 
is recommended that they be used in the form and 
sequence given above. It is recognized that 
certain contracts, particularly communication 
carrier contracts, are drawn up in a manner 
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largely beyond the control of libraries. In the 
case of communication carrier contracts there 
are normally a standard set of terms. and 
conditions and the would-be communication 
service user has to accept these in the form 
drawn up by the communication carrier in order 
to obtain service. A section of the report 
outlines the contents which may be _ included 
under each heading: these contents notes are 
offered for the consideration of libraries 
drawing up new contracts. While many libraries 
will choose to have shorter, less_ full 
contracts, they may wish to use the fuller list 
of contents as a checklist and as an aide- 
memoire relating to considerations to bear in 
mind in dealing with contracts. 


The detailed guidelines in the report are 
intended for library and information network 
contracts. They are not intended for other 
types of library and data processing contracts, 
for example library acquisitions, consulting, 
facilities management, and software development 
contracts. Two model agreements give concrete 
illustration of the guidelines. These agree- 
ments are for the following contractual rela- 
tionships: 


° 


Service Operator (Information 


User. 


Retrieval) - 


° 


Service Operator (Library Processing) - User. 


5.5 Interlibrary loan and document delivery 


At its initial meeting in May 1981, the National 
Library Advisory Board Resource Network Commit- 
tee identified interlending as a principal area 
of immediate concern. In order to determine 
current policies and practices, the National 
Library, on behalf of the Committee, commis- 
sioned a study of interlending by the Centre for 
Research in Librarianship, University of Toronto 
(Claire England, principal investigator). This 
was the first major nationwide examination of 
ILL since the Basil Stuart-Stubbs study in 1975. 


The study report, entitled Interlibrary Loan 
and Document Delivery in Canada and recently 
published by the National Library, contains 135 
tables detailing the findings of a survey of 
some 750 large and medium-sized libraries 
conducted in the summer of 1982. The report 
also includes an extensive literature review 
prepared by Diane Henderson of the Faculty of 
Library and Information Science, University of 
Toronto. An analysis is presented of the 
questionnaire responses on a variety of topics 
such as charging, document delivery, communica- 
tions, and the nature of use of location tools. 
Of the ten recommendations, one concentrates on 
communication systems. England recommends that 
the "present efforts in achieving improved 


communication systems, and particularly 
interconnection between systems, be continued, 
with consideration given to means of extending 
Systems into all libraries so that access to 
information, through the efficient use of 
technology, is equally available to all citizens 
through their library systems". (p.xvi) 


The National Library also acquired the report by 
Marjorie Goodfellow on interlibrary loan among 
the twelve Quebec university libraries and the 
Bibliothéque nationale du Québec. Conducted for 
the Conference of Rectors and Principals of 
Quebec Universities, this study documents this 
portion of ILL traffic within the province and 
presents preliminary cost information. 


The Resource Network Committee acknowledges the 
complexity of contemporary interlending activity 
in Canada. The interlibrary loan studies by 
England and Goodfellow illuminate present 
practices and trends and provide valuable 
state-of-the-art information. To deal effec- 
tively with interlending generally and these two 
studies specifically, the Resource Network 
Committee established a small study subcommittee 
in March 1983. Composed of members of the 
Resource Network Committee and _ librarians 
actively engaged in ILL, this working group met 
on September 8-9, 1983. The working group 
deliberations were drawn together subsequently 
in a discussion paper, "Issues in Interlending." 
This document will form the basis of the ongoing 
discussion of interlending by the Resource 
Network Committee at its next meeting. 


6. OVERVIEW OF FINDINGS 
6.1 General 


The experience of the BCIG participants proved 
that open systems interconnection is technically 
valid. It is possible to connect diverse stand- 
alone and incompatible systems through standard 
interfaces to a packet-switched data communica- 
tions network. Furthermore, iNet was a useful 
prototype of an open network. 


The first challenge for Canadian librarians is 
to define the most efficient and effective 
implementation of the OSI model which fulfils 
the needs of a nation-wide bibliographic 
network. The second challenge is to address 
economic aspects of library and information 
network development and operation and_ the 
optimum balances of centralization/decentral 
ization for various network facilities and 
functions. It is widely accepted that access to 
network resources and services should be as 
decentralized as possible. Different balances 
of centralization/decentralization are likely to 
be found optimum for other network facilities 
and functions, such as data bases, processing, 
administration, and management. The third 
challenge is to agree on mechanisms by which the 
evolving network can be coordinated, and through 
which the myriad policy issues affecting the 
library community can be examined and addressed 
on an ongoing basis. 


6.2 Field trial subproject findings 


Each of the BCIG participant institutions was 
able to interconnect its existing system to the 
network layer services inherent in the Datapac 
implementation of the X.25 protocol. Five 
institutions undertook to implement a_ file 
transfer protocol which was developed under 
contract and based on a preliminary version of 
an ISO standard. In addition to actual imple- 
mentation, these institutions were able to 
experiment with uniform test procedures devised 
to facilitate an orderly validation of their 
respective implementations. A true application 
level protocol specification was developed for 
the interlibrary loan application based on the 
experience with electronic messaging gained 
during the trial. Based on this experience 
there is little doubt that library applications 
can be defined as standardized application level 
protocols within the OSI context. It is also 
apparent that the OSI model can provide a basis 
for standards that are hardware, software, and 
technology independent. These standards will 
enable existing library services to be provided 
by means of various mixtures of manual and 
automated support. The crucial aspect is the 
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standard definition of the application, not 
whether it is a manual or automated form of 
implementation. Therefore, both large automated 
and small unautomated libraries can participate 
as peers. 


It is also apparent that a high degree of tech- 
nical expertise is essential to support the 
orderly development and implementation of appli- 
cation level protocols for library applications. 
This expertise can be obtained from advisory 
groups and from qualified consultants. However, 
the detailed protocol specifications can only be 
developed by experts working on a_ full-time 
basis. 


Certain priorities were identified by the BCIG 
for continuing development building on the 
results of the subprojects. The first priority 
was assigned to general and interface work 
including work on economic aspects; this was 
viewed as fundamental to all remaining areas of 
work. The priority order of the functional 
areas to be worked on was: file transfer; 
interlibrary loan; directories; data base 
access; and videotex. Work on wider policy 
questions (e.g., those relating to a wider more 
complete nationwide library and information 
network), on videodisc, and on an acquisitions 
protocol were not included in the BCIG list 
because the BCIG was not directly involved in 
these areas. However, the task group recom- 
mended that acquisitions protocol be a priority 
and it has been inserted between interlibrary 
loan and directories. 


6.3 Policy aspects: coordination of the 
Bibliographic Common Interest Group 


The pilot project showed that to effectively 
deal with a fluid environment, active coordina- 


tion is required on several levels. The BCIG 
participants agreed that the cooperative 
environment was exceptional and contributed 


significantly to the trial's success. [easis 
instructive to speculate about the reasons the 
participants worked so well together over the 
24-year period. It would appear that important 
elements were as follows: 

° All participants perceived they were benefit- 
ing from participation in the project, 
although their reasons undoubtedly varied. 


All participants fully supported the develop- 
ment of a bibliographic network based on the 
OSI model. 


The core group was small, and they took 
responsibility for coordinating other parti- 
Ccipating institutions. 

° The group met frequently to exchange informa- 
tion that assisted them in solving problems, 
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in clearing up misunderstandings, and in 
creating an atmosphere of mutual support. 
The fact that the telecommunications service 
provider was an integral part of the group 
was critical as well. 


There was a strong coordination function in 
place throughout the project. This coordina- 
tion operated simultaneously at _ several 
levels: at the National Library for all of 
the BCIG; at the BCIG institutions them- 
selves; at the “satellite” libraries associ- 
ated with individual BCIG institutions; and 
at NSG, who used NLC as their prime contact 
for dealing with the BCIG. 


The National Library was able to provide some 
funding to allow participants to test 
functions they would not otherwise have been 
able to test, and to enable members to attend 
meetings. 


° It is greatly to the participants' credit 
that an atmosphere of openness developed, 
giving rise to a free flow of information, a 
sense of mutual assistance and _ problem- 
solving, an acceptance of the trial con- 
straints, and a tolerance and acceptance of 
the points of view of the other institutions. 


There was constant and continual communica- 
tion amongst the participants, much of it 
assisted by the electronic mail facility. 


Since the conditions of participation were 
clear at the outset, each institution could 
agree to them while remaining free to choose 
what they tested, and how they set up their 
tests. Local autonomy seldom had to be 
sacrificed for the collective good. 


There was a research and development program 
at the National Library to assist all parti- 
cipants in maximizing the benefits of the 
trial. 


6.4 Wider policy aspects 


Among all the common interest groups participa- 
ting in the iNet field trial, the Bibliographic 
Common Interest Group made the heaviest use of 
trial services and facilities. This is a fact 
of considerable significance, since NSG chose 
the common interest groups as those in which it 
thought the maximum business opportunity and 
market for its services existed. That libraries 
were proved to be the heaviest users is there- 
fore highly significant. It shows” that 
libraries potentially have an important part to 
play at least as users of an open network. 


The development and successful implementation of 
a cost effective nationwide open computer/commu- 


nications network involves much mo th 


technical implementation of 057 rds, 
essential as these are. Even if lass 
resources were to be expended on ja 2 and 
software in implementing this netwc tould 
have no practical value unless it i for 
the actual delivery of informatic ita and 
services. Successful implementa? ‘quires 
users, and the iNet field trial ‘2 that 
libraries and information centr: have 


early major use of such a networé 


Based on the experience of the iNet field trial, 
therefore, libraries and. information centres 
constitute a lead group for the early use of 
open nationwide computer/communications networks 


and for tackling associated pclticy issues. A 
broad review of these issues is contained in 
Section 5.2; a fuller explanation of issues is 
provided in Section 7.2. These issues are 


really generic issues of general concern far 
beyond concerns specific only to a bibliographic 
network, and include network coordination, 
network interconnection, both nationally and 
internationally, information services issues 
from both commercial and non _ commercial 
suppliers, and legal considerations. 
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PART 2: 


PROSPECTIVE ENVIRONMENT AND RECOMMENDATIONS 


7. PROSPECTIVE ENVIRONMENT 


7.1 General 


Coordination of the pilot project and the BCIG 
was relatively simple due to four important 
factors - the participants were using the 
services of one common carrier; they were in 
relatively close geographical proximity; the 
group was small, i.e., only six core partici- 
pants; and participation in the trial was joint- 
ly subsidized by Telecom Canada and the National 
Library. 


It is unrealistic to expect a similarly favour- 
able combination of factors at any time in the 
future. Libraries will undoubtedly be using 
both common carriers (CNCP has announced its own 
set of value-added services or prototype "open" 
network). Participants in future open network 
efforts will be located across the country; the 
group will be much larger and more geographi- 
cally dispersed. 


Users of common carrier services will have to 
pay for value-added services; therefore the type 
of experimentation which was conducted in the 
iNet field trial will not be possible without 
major funding to support further investigation 
and implementation. In the future environment 
of OSI implementation, where an institution or 
closed system serving many institutions can 
choose to buy network services from a common 
carrier or provide the standardized software on 
their own system, the costs will vary from 
institution to institution due to a variety of 
internal management decisions. Examples of 
management decisions internal to an institution 
which will affect costs are the internal organi- 
zation of operations, service priorities, the 
hardware and software configurations used, and 
the network interface configuration chosen. The 
cost-benefit tradeoffs in each case will have to 
be assessed individually and repeatedly over 
time, as more network service and interface 
options become available. 


Because there are as many cost and benefit 
variables as there are institutions participa- 
ting in a network, and since network participa- 
tion will be voluntary and "pay as you go," each 
institution will presumably participate in some 
or all of the services offered within the 
network to the degree that it perceives them as 
cost effective for its own service provision. 
Therefore, it would seem that although costs of 
network participation can be established for an 
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individual institution or shared system, those 
costs cannot be assumed to be applicable to 
another institution or shared system, even one 
of similar type and size. Moreover, for all of 
the above reasons, the possibility of ever 
arriving at costs of "the network" as a whole is 
remote, and probably also irrelevant. It will 
be important in the future for the National 
Library, as part of its coordination function, 
to assist institutions in establishing mecha- 
nisms for analyzing the options available and 
their cost effectiveness for an institution's 
network participation. 


In addition, the advent of OSI implementation in 
Canada has already caused concern, and will 
continue to cause concern among certain segments 
of the information community about the effect of 
these technological developments on_ their 
existing and prospective share of the market. 
In July 1983, several private sector information 
providers made submissions to the Canadian 
Radio-Television and Telecommunications Commis- 
sion advocating that the iNet 2000 Market Trial 
be postponed until tne CRTC can rule on how much 
data processing can be undertaken by common 
carriers under regulated rates, and on the 
degree of cross-subsidy that will be allowed 
between regulated and competitive services. 
There is also concern that proposed iNet rates 
provide a greater advantage to U.S. information 
providers than to Canadian ones. These issues 
are much larger than the concerns of libraries 
trying to build a bibliographic network, but 
will certainly constrict and constrain efforts 
to do so. 


7.1.1 Services for OSI-based 
network devel opment 


The following three scenarios provide a back- 
ground for the succeeding sections concerned 
with essential characteristics of.a Canadian 
library and information network and OSI 
implementation. 


1. At the final meeting of the BCIG, several 
members observed that the term "bibliogra- 
phic/communications networks" was now too 
restrictive to include all constituent parts 
of this evolving network for library use. 
In particular, the term excludes numerical, 
full text, and transactional data bases. 
Hence, they recommended that in future the 
network be described in broader’ terms. 
Accordingly, in Part 2 of this report we 
have used the term "library and information 
network," 


In the first scenario, each network participant 
buys all value-added network services from a 
carrier. The advantages of this scenario are 
that library data bases will be open to a much 
broader information community, as found in the 
iNet field trial; less systems and staff support 
Will be required because the carrier does a 
great deal of the software development and 
maintenance; the standards are those of the 
carrier, and therefore will work across the 
whole network; the network participant's host 
computer has to maintain only one connection to 
the carrier instead of having multiple inter- 
faces to different carriers and users; and the 
carrier may do some network administration and 
billing for the network participant. The disad- 
vantages are that the network participant faces 
the danger of being locked in to the carrier's 
development priorities; the costs may (or may 
not) be greater; and the network participant is 
limited as to using the services of others on 
the same network, unless the carrier interfaces 
with competitors (which is not possible in 
Canada's present regulatory environment). 


In the second scenario, network participants 
build all the value-added network services on 
each participating system; i.e., every network 
node provides the full range of network services 
in addition to its own facilities. The advan- 
tages are that the network participants are free 
to choose which common carriers they use and 
they can develop as they wish, setting their own 
priorities. The disadvantages are many. There 
will be a high overhead for development, main- 
tenance, and operation which will be duplicated 
at each node in the network. According to James 
Martin, 70 percent of the cost of software over 
the life of the software is for maintenance, not 
development. All. interfaces must be built 
according to national/international standards; 
if they are not, maintenance costs will escalate 
enormously (and some of these standards have yet 
to be agreed upon). Development and maintenance 
costs will be higher because each institution 
would need to absorb its own, while a common 
carrier can apportion the development costs to 
all users of that carrier service. 


The third scenario is the most likely one in 
Canada - a network combining a mixture of 
carrier-provided services with certain software 
residing on host computers or micros. In this 
case, an institution could choose to buy certain 
services from a telecommunications carrier or a 
private company, but supplement or replace some 
of its service functions by the institution's 
system software. For example, one could choose 
to subscribe to an electronic mail service, but 
use only those service functions provided which 
could not more effectively be accomplished 
in-house. As an illustration, one could use 
in-house system software to create and store 
electronic mail messages, but send or receive 
them with the commercial service. This approach 


reaps the advantages of both the _ preceding 
scenarios. If carefully and thoughtfully 
implemented, it offers the potential for the 
most cost beneficial and efficient construct. 
Institutions will choose solutions as required 
for their own applications and needs. This is 
entirely appropriate in a network interconnect- 
ing a mixture of large and small systems and 
closed networks and many different users. These 
users may have terminals as simple as a Telex 
terminal or as intelligent as a_ powerful 
personal computer. A national library and 
information network in this scenario is an 
amalgamation of the first two scenarios. The 
problem, the big disadvantage, in this scenario 
is reaching prior agreement on standards, 
essential if the network is to be truly "open." 


7.1.2 Essential characteristics of a 
Canadian library and information network 


Some 200 existing and evolving library computer 
systems provide the basis on which to build an 
open network. To participate and benefit from 
the network, existing systems must function in 
the new technological environment. These 
systems vary from small single-function turnkey 
systems based on mini- or micro-computer tech- 
nology to large bibliographic utilities (or 
closed networks) which provide sophisticated 
services to hundreds of libraries from large 
centralized data bases. Just as this variety of 
existing systems must be accommodated in the 
network, so must existing and evolving telecom- 
munications facilities be utilized to link them. 
To re-invent the wheel for libraries by trying 
to duplicate systems already in existence in the 
country would not be sensible. 


It is not proposed that the network be monoli- 
thic nor centrally controlled; this would not be 
desirable or feasible in a federal state like 
Canada, where the jurisdiction over cultural and 
research programs is divided, or shared, where 
academic freedom is sacred, and where the 
private sector enjoys great freedom. It is only 
through contractual arrangements between the 
parties involved that such a network can develop 
and be managed, and these contracts will vary 
according to the nature and scope of the 
services to be provided by the various nodes. 
The necessary contracts should provide federal 
assistance to facilitate the enhancement of 
systems so that they may be linked nationally 
and to subsidize the services which would be 
provided on a nationwide basis by institutions 
which have only local, regional, or provincial 
responsibilities. A great deal of study and 
negotiation will be required regarding the 
economic impact of computer links, and pricing 
policies must be agreed upon. It is to be noted 
that although no library ever refused to provide 
catalogue cards to build the manual Canadian 
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Union Catalogue over the last twenty-five years, 
many are now reluctant to have the same infor- 
mation stored in an on-line system accessible to 
others. 


To the extent that it is technically and econo- 
mically feasible, the library and information 
network must be open in that it must provide a 
method by which an unlimited number of existing 
and evolving systems are free to communicate 
with each other as required, and by which large 
and small systems can interact as peers, rather 
than in a master/servant relationship. The 
concept of openness also has the advantage that 
each library and information system or library 
and information network can be autonomous in its 
own development as long as it can connect to the 
wider open network according to the standards of 
that network and can make any conversions 
necessary to send and receive data conforming to 
the standards of that network. That is, the 
network can be a feature additional to _ the 
local/regional system, to be accessed as 
required. The degree of local system deviation 
from the network standard is seen as a local 
responsibility, as is the cost of maintaining 
the conversion of data to the system network 
standard. However, if the local standard 
deviates substantially from the _ national 
standard, the costs of maintaining this conver- 
sion will be high. In short, the open network 
is viewed as evolving from a plethora of exist- 
ing closed networks and systems, be they based 
on mainframe-, mini- or micro-computer hardware, 
which in future will be able to communicate with 
each other if standard procedures are followed. 
Additionally, the open network is not envisioned 
as being restricted to library data bases, but 
as providing access to graphic (i.e., videotex), 
numerical, publishers', and textual data bases. 
Eventually there will be standards and imple- 
mentations of some form of Common Command 
Language for accessing any of the data bases 
within the open network, as well as standardized 
display formats for identical categories of 
information. Given all of these characteris- 
tics, it is no wonder that the open network 
concept has generated much interest and great 
expectations among Canadian librarians since it 
provides a strategy for preserving’ local/ 
provincial/regional autonomy, while permitting 
access to the library and information resources 
in the country and abroad. 


Because jurisdiction over libraries in Canada is 
variously the responsibility of the federal 
government, ten provincial governments, hundreds 
of municipal governments and school boards, and 
large numbers of private sector organizations, 
it is obvious that any successful nationwide 
network will be voluntarily and cooperatively 


built, maintained, and _ funded. The federal 
government has neither the mandate nor. the 
desire to totally fund and control such an 


endeavour. The federal approach is inherent in 
the program objective of the National Library, 
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which is to facilitate the use of the library 
resources of the country by the government and 
people of Canada. In accordance with this 
mandate, the National Library's role in network 
development is to coordinate the development of 
a library and information network, not to build 
the network on its own. 


Another characteristic of the nationwide library 
and information network is that it must be 
hospitable to data bases which can be queried in 
either official language. 


We are living in a decade of rapid technological 
change, a decade in which information is 
increasingly being viewed as a commodity which 
is important to a nation's economic success in 
world markets. Therefore, the library and 
information network must be developed to be as 
flexible as possible so that libraries and 
information services can respond to the changing 
information needs of their users in a dynamic 
social, economic, and technological environment. 


Last, but not least, any network that evolves in 
this country must obviously be technologically 
sophisticated, but at the same time affordable 
by the individual libraries and information 
services, who will be both underwriting the 
costs of making their data bases available to 
the network, and also using other data bases 
which have been made available in the network. 
Given the climate of economic restraint, this is 
indeed a challenge. 


7.1.3 OSI implementation 


The Canadian government is committed to the 
concept of OSI, and personnel at the Department 
of Communications and elsewhere are actively 
contributing to the protocol development being 
undertaken jointly internationally by ISO and 
GC Crlalalie A national level OSI working group, 
composed of representatives from various indus- 
trial, user, and government sectors, monitors 
all. OSI standards development and _ submits 
Canadian contributions to the international 
development work. 


While the Canadian effort to date has concentra- 
ted on publicizing the OSI development and on 
participating in standards development, other 
countries, such as France, England, U.S.A., and 
West Germany, have begun planning and institu- 
ting programs for OSI protocol implementation 
and certification. Certification involves a 
formal set of procedures which test whether a 
protocol has been implemented as intended by the 
standard. This procedure validates that the 
implementation uses the prescribed formats for 
all the messages that may be interchanged by two 
peer systems, that these messages are exchanged 
in the prescribed sequence, and that specific 


error conditions will lead to specific recovery 
procedures. Unless such uniform testing and 
validation procedures are instituted, there is 
no way of ensuring that any two implementations 
of a given protocol will be able to communicate 
with one another as intended in an open network. 


Certification facilities which have been defined 
thus far assume the registration of certified 
implementations of protocols. They also assume 
the availability of sophisticated hardware and 
software facilities, and of extensive expertise 
In systems, telecommunications and protocols. 


Within Canada, protocol test implementation and 
development is taking place in a number of 
areas, including: telecommunications support 
(or the four lowest layers of the OSI model ) ; 
electronic mail and teletext as two forerunners 
of OSI based message handling services; Telidon, 
a presentation level standard for videotex; 
application level protocols to support applica- 
tions such as file transfer and interlibrary 
loan; and various experiments with office commu- 
nications systems which will no doubt explore 
some aspects of the evolving OSI text inter- 
change protocols. 


Even though considerable work on protocols is in 
progress in Canada, there is not yet an overal] 
program and Seinesaeh for implementation and 
certification. Unless this aspect is 
addressed at the national level, as has been 
done in other countries, the necessary coordina- 
tion will be lacking. Fragmentation of effort 
will result within various industrial sectors 
where common protocols are needed; examples in 
this context are message handling and file 
transfer protocols to support industry specific 
applications. A coordinated program is needed 
to expedite implementation and to _ achieve 
economies of scale by making highly technical 
and specialized expertise available, without 
prejudice, nationwide. 


7.1.4 Evolving OSI management functions 


In defining the OSI Reference Model and the 
initialaemprotocol’s ss conforming) to» its slittiie 
effort has been devoted thus far to defining the 
machine-based functions which will enable OSI 
service providers to manage the use of these 
services in an “open" network. It is recognized 
by the international OSI working groups that 
sophisticated means must be available to the 
service providers to schedule and allocate 
services in an "open" network that consists of a 
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1, A letter has already been sent by the 
National Librarian to the Minister of Commu- 
nications, drawing attention to this need. 


heterogeneous and changing clientele. That is, 
the type of uses that the clientele can make of 
a service is known, but the members of the user 
group are not constant, nor is the amount of 
resources that will be consumed nor the time 
frame within which those resources will be used. 


The dynamics of OSI service management can be 
illustrated through an implementation such as 
the OSI file transfer protocol. An implementor 
of this protocol can choose to implement one or 
more of the five service features that have been 
defined in this ISO standard. If a service 
provider chooses to implement only the minimum 
service capability, as permitted by the stan- 
dard, then service features comprising the auto- 
mated file management aspects will be omitted. 
The service provider will have to make alternate 
arrangements with users to compensate for the 
absence of the automated file management 
features. The service provider will need to 
devise and operate manual procedures to control 
the number of users, the files that each of 
these users will be able to create, the names 
that these users assign to the files that are 
created, and the time when the files may be 
transferred. These manual procedures will prove 
cumbersome, create a considerable overhead, 
constrain the size of the user group, minimize 
the flexibility of users to exploit available 
services, and impose other constraints’ on 
service providers and users alike. 


To circumvent manual aspects of OSI service 
management, OSI working groups have conceptu- 
alized a management component for each layer of 
the OSI Reference Model. Although the manage- 
ment aspect of the OSI services has been identi- 
fied as a necessary standard component, an 
overall work programme is only now being 
devised. 


7.2 Policy aspects 


7.2.1 Library and information 
network coordination 


The BCIG felt that the coordination of the pilot 
project was a success, and that coordination of 
a nationwide voluntary library and information 
network on an ongoing basis is a major policy 
issue. 


Coordination is essential to network operation 
and development. This is as true for bibliogra- 
phic networks as for other types of network such 
as the telephone, airline reservation, and 
banking networks. Without coordination these 
networks would quickly degrade, fragment and 
cease to work. 


The following should desirably be fulfilled as 
part of the network coordination functions. 
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Some will need to be done at the national level, 
others simultaneously at the national, regional, 
and institutional levels. 


° 
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Ensuring that users and potential users are 
aware of what the network is; what resources 
and services can be obtained using it; terms 
and conditions; essential operational data, 
such as hours of service and how to become a 
network user; provision of a "help" function 
and where to go for more information and in 
case of problems. 


Agreeing to the roles of different categories 


of network participant, e.g., hosts/service 
operators/information service providers; 
information providers/data base suppliers; 


carriers; end-users. Ensuring that partici- 
pants act in line with accepted practices. 
This normally implies some form of network 
management or administrative structure and 
appropriate sets of standards and guidelines. 


Ensuring that appropriate monitoring and/or 
surveying is carried out to support prompt 
correction of problems, and to support 
planning and policy development. Examples of 
problems include system failures; data 
losses; slow response time. 


Ensuring that the network adapts effectively 
to changing needs, changing demands, and to 
changes in the environment. In practice this 
demands effective policy development and 
planning and (in a dynamic user need, techno- 
logical, administrative, economic, legal, 
environment) the necessary research and 
development to make it possible to keep the 
network up to date. 


Ensuring that research and development are 
carried out in order to adapt to changing 
technology and changing requirements, 
including the development and promulgation of 
necessary standards. 


Ensuring balance and equality in development; 
for example, that the needs of the following 
are met to the degree practicable: both 
anglophone and francophone users, geogra- 
phically remote users, the disadvantaged, and 
Specialist groups. 


Ensuring that the needs of library and infor- 
mation services and of their users are 
adequately represented in ongoing development 
of relevant products and services. 


Ensuring that the needs and interests of 
libraries and information services and their 
users are taken into account in a variety of 


fora, including commercial and_ political 
fora. Commercial aspects include rate 
structures and volume discounts. Political 


aspects include relevant government policy 
and program development. 


Provision of effective external interfaces, 
e.g., interfacing the national network to 
international networks; interfacing to other 
types of network (e.g., publishers’ network) 
or levels of network (e.g., provincial, or 


local networks); liaison with funding 
agencies, 
The advent of general purpose value-added 


networks and open systems interconnection has 
transformed the nature of the conceptual 
nationwide library and information network. 
In the new Value Added Network/Open Systems 
Interconnection environment, the conceptual 
nationwide library and information network 
becomes defined by the transactions passing 
along general purpose common carrier links in 
addition to a minority of dedicated links. 


Transactions pass between many different 
types of organizations. Many of these 
organizations are not libraries: they may, 


for example, be commercial information 
providers, publishers, booksellers, offices, 


or homes. Clearly, coordination within such 
a network is a major and critical policy 
consideration. 


7.2.2 Other policy aspects 


In addition to the issue of library and informa- 


tion network coordination, 


a number of other 


policy issues were identified in the course of 


the project. A 


list of issues appears in 


section 6.4 above; these issues are outlined in 
greater detail below. 


° 


Lack of interconnection of Telecom Canada and 
CNCP networks may lead to the situation where 
there are two non-interconnected national 
open bibliographic networks, since’ the 
Government of Canada cannot dictate who will 
subscribe to either network. The National 
Library could not easily take the position of 
promoting the use of Telecom Canada rather 
than CNCP or vice versa. It remains to be 
resolved how to best feed messages/data/ 
information from one network to the other. 


The open library and information network wil] 
be a voluntary one. Commercial information 
providers will make their services available 
through the network to the extent that this 
is profitable to them. The majority of 
Canadian libraries and a number of other 
public sector bodies have mandates which make 


nationwide services a secondary function. 
The library of a particular institution 
(e.g., a university) or of a particular 
locality (e.g., a municipality) exists to 


serve its local clientele. In the absence of 
changes in madate and resource levels, its 
incentive to offer services within a 
nationwide system is limited. Typically such 


libraries support nationwide services up to the 
point where demands from outside start to become 
too Onerous for the library to bear, If the 
library receives enough services from outside 
it will offer balancing services to the outside. 
The evolving telecommunications services and 
systems will facilitate external use of local 
data base services and local use of external 
data bases. Whether or not a given library 
chooses to participate will continue to depend 


on management's perception of local pay-off. 
However ,_ the open network will create new 
Opportunities for those that can afford to 


implement the required automated facilities and 
to devote the necessary human resources to 
extend non-commercial services. It remains to 
be demonstrated whether the open network can 
create sufficient perceived local pay-off to 
ensure widespread participation or whether other 
incentives will be necessary to ensure wide- 
spread participation. 

° The open library and information network will 
be part of a wider on-line open electronic 
market place. Both private and public sector 
organizations will make services available 
over the network. Classic public/private 
interface issues will arise in new guises in 
this new environment. Examples of these 
issues are how to avoid unfair competition by 
the public sector; how to maintain equitable 
nationwide access to basic services when the 
private sector has every incentive to charge 
low prices in high-traffic portions of the 
network and higher prices in low-traffic 
portions; how to allow maximum private sector 
services but still maintain stable basic 
services in spite of private sector bankrupt- 
cies and policy changes. 


© Policy issues will arise associated with 
connecting the Canadian open library and 
information network to other national and 
international networks. How to charge and 
administer charging is a potential issue. If 
it costs, say, $0.08/kc to transfer data from 
Halifax to Vancouver, how much should it cost 
to transfer data from Vancouver to Seattle? 
likewises ir it. costs $0.08/kc to transfer 
data from Ottawa to Montreal, how much should 
it cost to make the transfer from Halifax to 
Anchorage? In the iNet 2000 Market Trial 
proposal filed for the consideration of the 
CRTC in the summer of 1983, it would cost 
$CAN 0.08/kc to transfer data within iNet 
between any two points in Canada, and only an 
additional $CAN 0.02/kc to transfer this data 
from the Canadian border to anywhere in the 
US. This illustrates that the questions 
posed are current policy questions rather 
than matters of academic concern. A further 
question in an international environment is 
how best to effect billing and accounting 
when multiple postal/telecommunication 
authorities and multiple telephone companies 
are involved. 


In the emerging electronic market place, 
various legal issues will assume new signifi- 
cance. As data bases become important 
commercial assets, issues relating to theft, 
destruction, and corruption of data will grow 
in importance. As the value of services 
bought, sold, and distributed through the 
electronic market place grows - and it is 
doing so very rapidly - network contracts 
assume increased significance. There are 
copyright and privacy issues relating to the 
copying, transfer, and distribution data. As 
the electronic market place becomes increas- 
ingly international, problems relating to 
multiple jurisdictions and non-uniform legal 
systems and approaches will multiply. 


7.3 Network interfaces 


The prospect concerning network interfaces is 
for progressive development and adoption of 
standards by CCITT, ISO, and Canadian standards 
associations based on the ISO OSI Reference 
Model. Developments are anticipated with 
respect to a virtual terminal protocol, and 
integrated local networks, as outlined below. 


7.3.1 Virtual terminal protocol (VTP) 


A VTP approach has been used by the ARPANET 
network in the United States, by the CYCLADES 
network in France, by the GMD network in West 
Germany, and by the European Informatics Network 
(EIN) built for the European Economic Community. 
The virtual terminal approach has the following 
advantages. Firstly, it provides symmetry by 
defining a virtual terminal (VT) which allows 
any pair of communicating entities, e.g., host 
and terminal, to map output into the VT format 
for transmission to each other. Secondly, it 
eliminates inefficiencies in supporting simple 
and complex terminals by defining terminal 
classes according to terminal complexity. 
Thirdly, it provides for manipulation of the 
data formats by representing the data in an 
abstract data structure. Fourthly, it respects 
the communication layer boundaries established 
by the OSI Reference Model. 


7.3.2 Local area networks and interfaces 


Developments in this area are occurring very 
rapidly. The trend for the next decade appears 
to be towards local area networks with distri- 
buted processing and locally resident data 
bases, with high level intelligence functions to 
handle gateways, protocol conversions, and voice 
and data. 
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It is not possible to know at this time whether 
private branch exchanges (PBXs) or local area 
networks (LANs) will provide the eventual 
solution for the in-house domain. 


Local area networks represent a comparatively 
new field of activity which can be viewed as an 
extension to data networks for making high- 
speed, packet-switched services available to the 
local domain (i.e., within a building or among a 
cluster of buildings on the user's premises). 


The Institute of Electrical and Electronics 
Engineers is currently defining a standard for 
the physical and link level protocols of a local 
area network. How such standard protocols are 
developed will have major effects on the 
compatibility of various LANs, the ability to 
expand them flexibly and the ability to inter- 
face different LANs and different vendors' 
offerings. 


Currently, PBXs can not perform some high level 
LAN functions such as very high speed transfers 
or rapid switching of burst traffic. Similarly, 
most PBXs are not presently capable of protocol 
conversions. On the other hand, LANs do not 
handle voice with the fidelity of a PBX. There 
is, in addition, resistance to the integration 
of voice and data in a single system because 
reliability problems become more severe and 
systems become more complex. 


The standards being developed for the three 
lower OSI Reference Model layers should be 
technology independent of the transmission 
medium (e.g., coaxial cable, fibre optics, 
satellite) in terms of transmission capacity, 
error probability, or transmission delay. This 
has apparently been confirmed by the rapid 
evolution of many new transmission and switching 
techniques, particularly in the LAN area. 


Within CCITT, the prevailing view that data 
communications need to be closely integrated 
with telephone networks has developed into a 
quest for “integrated networks" and not just 
gateways between networks. CCITT refers to 
these integrated networks as integrated services 
digital networks (ISDNs). The term "integrated 
services" should actually be interpreted as 
integrated network access and the term "digital" 
will likely apply to the integration of analogue 
networks as well. 


The need for the ISDN interface becomes obvious 
when the current situation is considered. To 
access the different existing networks or their 
services (telephone, telefax, Telex, teletex, 
circuit/packet switching data, cable-TV), it is 
necessary to use completely different network 
interfaces, to maintain separate in-house lines 
Supporting these interfaces, and to use separate 
devices obeying completely different network 
access protocols. One must pay separate network 
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subscription fees and account for different 
network tariff structures. According to Sigram 
Schindler, "There is enormous pressure, in the 
face of major problems, to solve the ISDN inter- 
face problem, because of the push of technologi- 
cal innovation and commercial benefits in the 
applications area, which would result from being 
able to replace the present network interfaces 
by ISDN interfaces, and by providing these 
interfaces in LANs from the beginning. ... 
Therefore, further technical development in this 
area seems to be certain, even if this may cause 
some political complications between. network 
administrations or with major vendors." 


7.4 Network directories 


Both CCITT and ISO have acknowledged that users 
need a directory facility to provide them with 
access to essential services in an open network. 
These directory services would help users and 
their user agents to obtain information to be 
used in submitting messages for delivery to 
remote sites in the network, sometimes utilizing 
intermediary store and forward services provided 
by a Message Transfer Service (MTS). The 
Message Transfer Service is a set of functions 
which ensure that the message will be stored and 
forwarded correctly to the intended device 
located on the same or on a remote telecommuni- 
cation network, and may also use directory 
service elements (functions resident in an 
automated directory) to obtain information to be 
used in routing messages (i.e., data). Some of 
the functional requirements of directories that 
have been identified by the standards organiza- 
tion include: 


y Verify the existence of the originator/ 
recipient name associated with a message. 


° Supply the address that corresponds to the 
name presented. 


Determine whether the name denotes a user or 
a distribution list. 


Supply a list of the members of a distribu- 
tion list. 


When given a partial name, supply a list or 
name possibilities. 


Allow users to scan directory entries in 
toto or selectively. 


1. Sigram Schindler, "Keywords in Communica- 
tions Technology," Computer Communications 
5, no. 3 (June 1982), p.144. 


Identify what functions and constraints have 
been applied to a particular name, and what 
terminal device is associated with that 
name. 


Provide maintenance functions to keep the 
directory up to date. 


In addition to functionality, a number of 
Operational aspects must be considered. These 
include user friendliness, flexibility, avail- 
ability, expandability, and reliability. In 
effect, an automated directory should emulate a 
human directory assistance operator in some 
reasonable degree of intelligent dialogue. It 
should: ¢ 

i guide the user through simple and unambigu- 
ous instructions; 


identify directory entries (i.e., records) 
through Boolean search of ANDed terms drawn 
from the terms used in such records; 


offer procedural assistance to the user when 
the user requires it; 


direct the user to a directory assistance 
Operator when the automatic means fail or 
all alternative means of dialogue are 
exhausted; 


° tolerate some degree of errors in the sub- 
mission of an enquiry; 


° minimize the enquiry dialogue as the users 
may be using slow speed terminals. 


All aspects of the directory are still under 
discussion and study.!, 2 It is generally 
recognized that directory implementations are 
not constrained by the functional model for 
message handling systems. A directory may be 
resident in the host connected to the terminal 
being used, the host supplying message transfer 
service, or in a separate host. Directories may 
be distributed across several hosts and may also 
exist in multiple copies. 


1. “Draft Recommendation X.MHS1: Message 
Handling Systems: System Model -Service 
Elements" (CCITT, 1983). (Final version is 
X. 400.) 


2, "Service Specification for Message Oriented 
Text Interchange System (TC97/SC18 N182)" 
(ISO, 1983). 


7.5 Bibliographic data derivation and 
file transfer of bibliographic data 


The file transfer protocol (FTP) developed in 
the Network Pilot Project was a basic protocol 
intended to verify the feasibility of exchanging 
MARC records between libraries having very 
different equipment configurations and operating 
environments. 


In October 1983, the National Library contracted 
with Computer Gateways Inc. to enhance the 
previously developed file transfer protocol to 
full OSI compatibility. Further developments 
will include the transfer of records from the 
MARC Records Distribution Service and_ the 
implementation of a National Library file 
transfer service. 


The latter service is of great significance for 
bibliographic data derivation since it will 
enable library users to request and receive, 
online, machine-readable copies of catalogue 
records to support cataloguing operations. 
Potential benefits for libraries include: 


° 


Improved turnaround time for selected MARC 
record acquisition. 


° Reduction in the staff time required to 
process new materials. 


° Elimination of the need to store records 
locally that may not be required locally. 


Initially the File Transfer Service will permit 
BCIG participants to obtain files of National 
Library bibliographic records in CAN/MARC format 
from DOBIS. Participants have also expressed 
the need to use the File Transfer Service to 
submit MRDS search requests and receive CAN/MARC 
records without having to remotely search DOBIS. 
This would be a logical extension of the current 
MRDS service in the new telecommunications 
environment. 


7.6 Interlibrary loan (ILL) 


The report “ILL Protocol Specifications" was 
completed on June 30, 1983. In August 1983, the 
Office for Network Development contracted for 
test implementation of the ILL protocol as the 
basis of an intelligent ILL workstation. This 
impl ementation will provide user-friendly 
message preparation and control of pee 
transactions. A common delivery service 
interface will be developed to access two 
telecommunications services: ENVOY 100 (Telecom 
Canada) and Mailbox (CNCP). 


The ILL protocol module and various supporting 
data bases are to be independent of the actual 
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telecommunication service(s) used to deliver an 
ILL message. This independence is to _ be 
achieved by the implementation of a delivery 
service interface module between the ILL 
protocol module and individual telecommunica- 
tions services. The interface module presents a 
consistent view of telecommunications to the ILL 
protocol and handles the details of individual 
services (e.g., addressing, routing). The 
prototype system design will permit’ easy 
extension to support other telecommunications 
services such as Teletex and the File Transfer 
Protocol. A test implementation will be carried 
out on an IBM Personal Computer (PC). This 
project will proceed in eight phases over an 
eight month period, extending from August 1, 
1983, through March 31, 1984. 


The National Library will undertake this test 
implementation of the ILL protocol with the 
assistance of a small working group composed of 
representatives from Canadian libraries. This 
group will facilitate the development by acting 
in a consultative/advisory role to ensure that 
the ILL requirements for various sectors of the 
library community are met. This ILL development 
group began work in November/December 1983. It 
is hoped that member institutions represented on 
the ILL development group will choose subse- 
quently to implement the programs in a variety 
of hardware environments. 


This test implementation of the ILL protocol 
will also provide support for a number of 
functions related to ILL messaging, including 
screen display formats, data input for message 
preparation, interface to the delivery systems 
(ENVOY 100 and CNCP Mailbox) and data base 
functions which will permit the storage and 
retrieval of ILL messages, recording of ILL 
transactions, and retrieval of directory infor- 
mation. The service and protocol specifications 
and relevant documentation will be made avail- 
able upon completion of the development phase to 
enable the implementation of the ILL protocol 
on individual systems. The final mechanism for 
distribution has not yet been determined and it 
is likely that the ILL development group will 
contribute to a solution to this question. 


Upon successful completion of the initial 
implementation, additional telecommunications 
delivery services may be added since the initial 
design will provide a common delivery service 
interface that permits connection to _ other 
telecommunications services with no impact on 
the ILL protocol implementation, Similarly, 
other directory and data base functions could be 
added at a later date. 


Coincident with the iNet developments in ILL, 
work has been going on at the international 
level to define the data elements common to the 
ILL message transactions in both manual and 
automated environments. This data element 
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directory names and defines the data elements 
that are to be interchanged in the ILL appli- 
cation. The directory does not define a stan- 
dard format for any form of data interchange. 
ISO/TC46/SC6/WG1 is currently preparing a data 
element directory. A draft version of the data 
element directory has been forwarded this fall 
to the parent subcommittee (SC6) for consider- 
ation as a draft proposal for an international 
standard. At the same time that this develop- 
ment on ILL messages and their contents is 
underway, a work program has been approved by 
ISO to develop an international standard for the 
ILL record structure and message syntax to be 
used with a variety of electronic delivery 
services including electronic mail and Teletex. 
This work has been assigned to IS0O/TC46/SC4. 


7.7 Videotex 


Libraries will have a large range of options 
available for using videotex to enhance and 
extend library services to users. They may 
choose to develop and maintain videotex applica- 
tions on the large proprietary information 
service provider systems. The Channel 2000 
trial by OCLC in late 1980 is a good illustra- 
Bin OF NS @DdETOM. Although this trial 
suffered from technical problems, such as 
session interrupts, and users found access time 
and display speed too slow, the trial gave 
convincing evidence of user interest in library 
services that are transactional in nature. 
During the trial, users had access by author, 
title, and subject to a library catalogue of 
300 000 records. They could place an order for 
a document, which would then be delivered to the 
home. Proprietary videotex systems are expand- 
ing their distributed processing capabilities, 
and many are providing stand-alone’ turnkey 
systems for circulation and acquisitions control 
which will be upgradable to include videotex 


access. Many university computing centres are 
adding videotex software to their hosts to 
handle videotex applications in the campus 


network environment. . 


The popularity of microcomputers for home and 
business use is one of the major contributing 
factors to broad public awareness of computer 
capabilities. The demand for access to large 
commercial information service centres and for 
increasing sophistication in graphics creation 
and display has encouraged microcomputer and 
other equipment manufacturers to offer software 
packages, telecommunications equipment, and 
videotex decoders that enable personal computers 
to function both as page creation terminals and 
as user terminals, with the option of communica- 
ting with a range of other computing devices and 
services. Libraries need no longer invest in 
large mainframe computers in order to provide 
many of their services. Single-purpose page 
creation terminals and videotex user terminals 


are rapidly decreasing in cost, with the incor- 
poration of the new NAPLPS encoding on chips. 


The Channel 2000 experiment was one of the most 
important videotex trials in its implications 
for libraries in that it was a cooperative 
venture by libraries, a library information 
service provider, a bank, local and federal 
governments, and publishers to provide a package 
of services to users, 


Document ordering and delivery, whether it be 
library loans to users or new acquisitions by 
libraries from publishers or jobbers, represents 
a challenge to libraries employing videotex as a 
transactional medium, since it will involve the 
restructuring of library procedures and a new 
way of dealing with the publishing industry, 


The evolution of value-added telecommunications 
networks enables libraries to use multiple 
information service bureaux to provide library 
services that reach a very wide user market. 
New opportunities for libraries to work in 
conjunction with other business sectors (e.g., 
publishers) will result in enhanced, jointly 
offered services to users. Users will have 
simplified access to these applications through 
the value-added network services, which will 
provide access from a wide variety of videotex 
display equipment. Value-added service features 
such as interworking will enable users to take 
information from one system, work with it in a 
personal environment, then forward the informa- 
tion to another user or to another system. This 
feature will have important implications for 
updating videotex information, and for users who 
wish to create and maintain their own files of 
videotex information from alphanumeric and 
videotex services available in the network. The 
transaction feature of the network value-added 
services will allow users to perform a variety 
of interactive functions on any videotex appli- 
cation, including registering opinions, placing 
orders and manipulating financial accounts. 


Extended access will enable users to store and 
automatically activate access procedures and 
search strategies on videotex data bases thus 
reducing session time (and cost) and enhancing 
the retrieval characteristics of the data bases 
used. 


7.8 Use of information service providers 


The North American online data base market is 
large and growing rapidly: total 1982 North 
American online data base service revenues were 
estimated as $US 1.047 billion. The prediction 
for 1987 is $US 2.9 billion. This represents a 


compound growth rate of 22.8 percent.! 
Libraries are important users within this large 
and growing market. 


7.8.1 Industry developments 


Anticipated market developments include 
considerable growth in the use of information 
service provider services by office and home 
users, Home use iS expected to _ increase 
following installation of home and_ personal 
computers. Projections for the market for home 
and personal computers to 1987 indicate an 
expected average GrowsN rate of 46 percent in 
the number of units. Associated with these 
trends are greatly increased demands_ for 
information, and a growth in consumer-oriented 
data bases with some transactional capabilities. 
An example in this connection is the Official 
Airlines Guide (OAG) data base. This type of 
data base may provide not only travel informa- 
tion, but may be used in making actual airline 
reservations. Similar developments are antici- 
pated in the areas of electronic banking and 
shopping. Further expected developments include 
a growth in electronic publishing. 


7.8.2 Standards development 


A common command language is being developed by 
ISO. A common command language is designed to 
provide a uniform user interface to heteroge- 
neous host sytems and services in an open 
network and to obviate the need for the user to 
learn a multiplicity of host-specific command 
languages. 


The Subcommittee on Common Command Language of 
the Task Group on Computer/Communication Proto- 
cols for Bibliographic Data Interchange is 
reviewing ongoing work on common command 
languages within ISO and the American National 
Standards Institute (ANSI) in order to define 
the functional requirements of a common command 
language for bibliographic applications. 


1. "North American Online Data Base Market: 
$1,047 Billion in 1982", Online Database 
Report 4, no.3 (March 1983), p.l. 


2. Home Computer Vendors and Producte (New 


VOInK: LINK Resources Corporation, May 
1983), p.8. 
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7.9 Videography 


Both analogue and digital videodiscs are 
expected to become important media for the 
storage and retrieval of library/information and 
computer-readable materials and data within the 
next few years. In general, it is anticipated 
that videodisc will supplement rather’ than 
replace existing media such as_ microforms, 
magnetic tapes, magnetic discs, and _ video- 
cassettes. 


Fast growth in sales and adoption of 4.75-inch 
diameter Compact Digital Audio Discs (CDADs) is 
forecast. At present these discs are marketed 
solely as a digital audio medium, and the price 
of players (around $US 900) is high. This price 
is expected to come down to around $US 350 - $US 
400 by 1987, by which time players will be 
common in the consumer market. As the price of 
players comes down, it is anticipated that CDADs 
will become both a computer storage and 
retrieval medium and a publication medium. CDAD 
players will become a widely accepted microcom- 
puter peripheral and will be used as a medium 
for distributing software, databases, and some 
textual and graphic materials in addition to 
digital audio. Compact Digital Audio Discs and 
players will be widely accepted by libraries. 
The high quality sound coupled with minimal wear 
and tear makes these discs a highly practical 
acquisition for libraries. Libraries with 
microcomputers - a majority of at least medium- 
sized and larger libraries within five years - 
will also use CDAD players as microcomputer 
peripherals. 


12-inch diameter analogue discs will continue to 
be marketed as a medium for audiovisual mate- 
rials. Films, operas, ballets, and like works 
require the extended playing time and storage 
capacity offered by discs of this size. 


8- to 14-inch digital discs and digitally 
encoded analogue discs will be increasingly used 
as computer peripherals, for document storage 
and retrieval, and for archive purposes. By 
early 1984 there will be commercially-available 
disc systems using digitally encoded analogue 
discs, optical digital raster scan display 
discs, optical digital 8/9 bit character discs, 
and eraseable discs. Prices will at first be 
high for some of these systems, but most of 
these systems will have numerous industrial/ 
institutional market users by the late 1980s. 


7.10 Recapitulation of the features 
of the prospective environment 


The key characteristics of a Canadian library 
and information network are enumerated in 
subsection 7.1.2 above. The remaining features 
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of the prospective environment described in 
section 7 are briefly recapitulated below. 


° OSI implementation 


Certain segments of the information community 
are concerned about the effects that OSI 
implementation and common carrier value-added 
network services will have on their existing 
and prospective markets. A more coordinated 
program of OSI implementation is needed to 
address a number of aspects including the 
implementation and certification of OSI 
protocols. 


° Evolving OSI management functions 


Work is required to define better’ the 
machine-based functions which will enable OSI 
service providers to manage (e.g., to 
schedule and allocate services) in an open 
network. 


Policy aspects 


Key policy concerns’ are: library and 
information network coordination; potential 
impacts arising from the lack of interconnec- 
tion of Telecom Canada and CNCP networks; how 
to ensure that as full a range as possible of 
nationally available data and services become 
available through the network; how best to 
assist commercial and non-commercial services 
available through the network to attain their 
different objectives; and how best to deal 
with various international and legal aspects 
of network development and operation. 


° Network interfaces 


Key developments in this area include the 
progressive development and adoption. of 
standards based on the OSI Reference Model. 
In addition, there are reasons to expect the 
adoption of a virtual terminal approach in 
open network  host/terminal connections. 
There is also a trend towards local area 
networks and integrated services digital 
networks. 


° Network directories 


Considerable work is going on at the inter- 
national level. Most work at present relates 
to functional requirements and operational 
desiderata for network directories. 


Bibliographic data derivation and file trans- 
fer of bibliographic data 


The previously developed file transfer 
protocol is being enhanced to full OSI 
compatibility. The implementation of an 
Operational National Library file transfer 
service is planned. 


° 


Interlibrary loan 


A test implementation is in Progress for the 


previously specified interlibrary loan 
protocol. Work is also continuing at the 
international level on interlibrary lending 


messages, their contents, record structures, 
and message syntax. 


Videotex 


A wide range of options is opening up for 
library use of videotex. Options include the 
use of large proprietary information service 
provider systems - as in the OCLC Inc. 
Channel 2000 trial - and the use of in-house 
systems based on microcomputer hardware and 
software. The evolution of value-added 
telecommunications networks will enable 
libraries to use multiple information service 


bureaux to provide library services that 
reach a very wide user market. 

Use of information service providers 
Anticipated market developments include 


considerable growth in the use of information 
service provider services by office and home 


users. With regard to standards, consider- 
able work iS now under way on a common 
command language designed to provide a 


uniform user interface to heterogeneous host 
systems and services in an open network. 


Videography 


Both analogue and digital videodiscs are 
expected to become important media for the 
storage and retrieval of library/information 
and computer-readable materials and data 
within the next few years. Particularly 
important developments are expected concern- 
ing 4.75-inch diameter Compact Digital Audio 
Discs. Other, larger discs will be used for 
applications requiring greater storage. 


8. RECOMMENDATIONS 


The following recommendations are based on the 
project findings reported in Section 6 and con- 
Sideration of the prospective library and 
information network environment outlined in 
Section 7. 


8.1 The Need for Continued Initiatives in 
Canadian Library and Information Network 
Devel opment 


Recommendation 1: 


Whereas the Bibliographic and Communications 
Network Pilot Project confirmed the following: 


O° 


the technical feasibility of a decentralized 
nationwide library and information network 
based on the Open Systems Interconnection 


(OSI) Model; 


the need for continuing research and develop- 
ment in a rapidly changing environment, 
involving new technologies, changing institu- 
tional roles, which take into account econo- 
mic, administrative and legal aspects of the 
use of new technology and services; 


° the need for the National Library of Canada 
to fulfil an active and continuing leadership 
and coordinating role within a nationwide 
library and information network; 


° the need for widespread access to major 
bibliographic data bases within Canada and 
abroad; 

and whereas the pilot project found the 

following: 

° success of the project as a vehicle for 


testing the utility of new telecommunications 
technology for library/information appl ica- 
tions; 


° the need for work involving a greater range 
of libraries in a larger number of Canadian 
provinces; 


° the need for more broadly based work 
addressing further applications, such as 
acquisitions and document delivery, which 


could not be addressed in detail within the 
project, and administrative, coordination, 


legal, and related policy/planning issues; 


it is recommended that: 


in cooperation 


i Library of Canada, 
the National y EP ES 


with other bodies as appropriate, 
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undertake further library and _ information 
network project initiatives to build on the work 
of the Bibliographic Communications Network 
Pilot Project, with equal emphasis placed on 
technological and policy issues. 


8.2 Computer/Communications Protocols 
for Interchange Within a Nationwide 
Library and information network 


Recommendation 2: 


Whereas the Open Systems Interconnection (0S1) 
model will continue to be used for developing 
services that will be accessible via nation-wide 
telecommunication networks, 


it is recommended that: 
(a) the National Library of Canada 


i) base its own” automated = systems 
development on existing and evolving 
OSI protocols, as appropriate; 


ii) continue to promote the development 
of standard computer/communications 
protocols for library applications, 
such as file transfer, interlibrary 
loan, and acquisitions; 


iii) establish development advisory 
groups, composed of representatives 
with demonstrated expertise to assist 
in the implementation of protocols; 


iv) continue to promote the implementa- 
tion of standard protocols’ for 
library applications in Canada by 
providing appropriate technical and 
financial assistance; 


(b) libraries, and information service 
providers planning to offer and/or use 
services in an open system environment 
implement OSI protocols, in particular the 
required features of ISO/CCITT packet- 
switched public data network standards and 
evolving standards such as the virtual 
terminal protocol. 


Recommendation 3: 

Whereas it is recognized that protocol valida- 
tion/certification procedures will be necessary 
to ensure consistent and accurate implementation 
of standard protocols, 

it 1s recommended that: 

the National Library of Canada, in consultation 


with other bodies as appropriate, seek to ensure 
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that appropriate protocol validation facilities 
are available to promote the implementation of 
both generic computer/communication protocols, 
such as file transfer, and application-specific 
protocols, such as those for interlibrary loan 
and acquisitions. 


8.3 Library and Information Network 
Coordination 


Recommendation 4: 


Whereas: 
° coordination is essential to library and 
information network development and opera- 
tions; 


users, carriers, and information service 
providers need to understand their respective 
needs, capabilities, and terms of participa- 
tion; 


there are network agreements already in 
existence, which should be respected; 


it is recommended that: 


a) i) the National Library of Canada, in 
cooperation with other bodies as 
appropriate, develop a set of princi- 
ples and/or guidelines for the effec- 
tive operation of a nationwide library 
and information network; 


ii) these principles and guidelines 
provide for mutually acceptable 
division of responsibilities among 
network participants throughout Canada 
and within the Government of Canada; 


iii) following consultative development, 
these principles and guidelines be 
adopted by library and _ information 
network participants; 


b) the National Library of Canada develop a 
mechanism to ensure that: 


i) users, carriers and _ information 
service providers in a library and 
information network make clear their 
respective needs, capabilities, and 
terms of participation in a nationwide 
library and information network and 
that; 


ii) the above-mentioned needs, capabili- 
ties, and terms be publicized; 


c) in its continuing coordinating role for 
network development, the National Library of 


Canada, as appropriate, set up and maintain 
a mechanism for negotiating the necessary 
agreements for the division of responsibili- 
ties within a decentralized nationwide 
library and information network. These 
would include responsibilities for services 
such as file transfer, bibliographic data 
derivation, and interlibrary loan, and for 
monitoring the costs, benefits, and effects 
of these services across the network. 


8.4 Access to Bibliographic Data Bases Within 


a Canadian Library and Information Network 


Recommendation 5: 


Whereas: 


° 


it 


a) 


b) 


c) 


d) 


bibliographic data bases provide information 
needed to identify, acquire, catalogue, 
search, locate, lend/borrow information 
materials, and to make potential users aware 
of relevant materials; 


widespread access to major bibliographic data 
bases within Canada is an essential feature 
of an effective Canadian library and informa- 
tion network; 


based on experience to date, it is uneconomic 
and impractical for most users to search a 
number of individual data bases in seeking 
bibliographic information, so that it is 
essential that multi-institution data bases 
be in the open network to obviate the need to 
search numbers of individual institution data 
bases; 


is recommended that: 


the federal government make its DOBIS data 
base widely available on-line for biblio- 
graphic information and interlibrary loan 
support ; 


the National Library encourage libraries 
having individual systems to report their 
holdings also to major multi-institutional 
data bases; 


multi-library systems make their data bases 
available for access in the open network; 


the National Library of Canada work through 
appropriate mechanisms to identify and 
minimize resource implications relating to 
interlibrary loan. 


8.5 Value-Added Services 


and Gateway Functions 


Recommendation 6: 


Whereas there is a need for: 


fe} 


it 


further assessment of 
benefits of available value-added network 
services, in particular the assessment of 
economic aspects in an environment in which 
operational services are charged for; 


the effects and 


assessment of newly-offered facilities 
services; 


and 


is recommended that: 


the National Library of Canada encourage Cana- 


dian 


libraries to participate in appropriate 


groups in value-added network service trials in 
order to: 


a) 


b) 


c) 


d) 


assess the effects and benefits of acquiring 
services from value-added service providers; 


explore further the potential library/ 
information uses for new and existing value- 
added network services, and the types of 
library/information service for which they 
are most suited; 


investigate further the effects and 
benefits resulting from accessing existing 
services, such as bibliographic and informa- 
tion data bases, through the use of value- 
added services; 


promote the development of enhanced ser- 
vices, such as directory facilities, to 
simplify and optimize the use of multiple 
library/information data bases. 


Recommendation 7: 


Whereas: 


° 


a matter for particular attention in the 
emerging telecommunications network environ- 
ment is the potential situation in which 
there are two widely marketed but non-inter- 
connected nationwide computer/communication 
networks (those of Telecom Canada and of 
CNCP), and whereas the library/information 
community subscribers to one of the networks 
cannot communicate with library/information 
community subscribers on the other network; 


in this situation there is need for gateway 
services which enable the users of one 
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network to communicate with the users of the 
other network; 


the range of users and systems to be inter- 
connected is not limited to users and systems 
making use of value-added network services 
provided by a common carrier or commercial 
firm inasmuch as a number of users. and 
systems may choose not to subscribe to these 
value-added network services, and may imple- 
ment locally the features (such as mediation) 
which others choose to buy from the common 
carriers; 


there is need to ensure the interconnection 
of all users and information service provid- 
ers who wish to intercommunicate within a 
nationwide library and information network; 


it is recommended that: 


the National Library of Canada encourage Cana- 
dian libraries to cooperatively: 


a) test gateway operators’ value-added ser- 
vices, including mediation, interworking and 
common command language services; 


b) implement, as appropriate, gateway functions 
so that libraries, information § service 
providers and the users of library/informa- 
tion services can communicate with one 
another; 


c) develop and test technical alternatives 
for providing and operating value-added 
services; 


d) investigate and make recommendations 
concerning’ the legal, jurisdictional, 
administrative, economic, and management 
issues and implications of communication 
within a Canadian library and information 
network. 


8.6 Assessment of Library/Information 
Applications of New Technologies 


Recommendation 8: 


Whereas new and evolving technologies, such as 
videotex, videodisc, telefacsimile, and elec- 
tronic directories, have considerable potential 
for improving and extending library/information 
services, 


it is recommended that: 


the National Library of Canada encourage Cana- 
dian libraries to cooperatively: 
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a) develop and test applications of new and 
evolving technologies such as videodisc, 
telefacsimile, teletex, videotex and elec- 
tronic directories using in-house- or 
commercial facilities as appropriate; 


b) make these applications available, where 
appropriate, through telecommunications 
facilities, to a larger, geographically 
dispersed clientele; 


c) explore, with other sectors of the informa- 
tion community, the features of these 
technologies that could enhance library/ 
information services to special user groups, 
such as remote users and _ handicapped 
persons. 


8.7 National Library of Canada Resources 
Recommendation 9: 


Whereas: 
° all of the above recommendations involve the 
National Library of Canada, and they call for 
the Library to play a very active and dynamic 
role within a nationwide library and informa- 
tion network; 


without appropriate resources, the Library 
will not be able to play its required role; 


it is recommended that: 


the National Library Advisory Board endorses the 
program contained in the foregoing recommenda- 
tions and supports the National Librarian in 
seeking additional resources necessary for the 
National Library of Canada to meet its responsi- 
bilities within a nationwide Canadian library 
and information network. 


APPENDIX 


ABBREVIATIONS AND ACRONYMS 


ANSI - American National Standards Institute. 

ASCII - American Standard Code for Information 
Interchange, a very widely used eight 
bit transmission code. 

BCIG - Bibliographic Common Interest Group of 
the iNet field trial. 

BNR - Bell Northern Research. 

CCG - Computer Communications Group, a 
specialist data communications arm of 
the former TransCanada Telephone 
System. In 1983, CCG was renamed NSG 
- National Systems Group - and formed 
part of Telecom Canada, the new name 
for the TCTS. 

CCITT - Comité consul tatif international 
télégraphique et téléphonique (Inter- 
national Telegraph and Telephone 
Consultative Committee). 

Ce - Common Command Language. 

CDAD - Compact Digital Audio Disc. 

CISTI - Canada Institute for Scientific and 
Technical Information. 

CED - Capacitance Electronic Disc: a 
capacitance encoded videodisc system 
marketed chiefly by RCA. 

EBCDIC - Extended Binary Coded Decimal Inter- 
change Code, an eight bit transmission 
code used chiefly in IBM systems. 

ID - Identifier. 

mae - Interlibrary loan. 

RP - Information provider. 

ISDN - Integrated services digital network. 

ISO - International Organization for Stan- 
dardization. 

ISP - Information service provider. 

LAN - Local Area Network. 

LC - Library of Congress. 

MARC - Machine-Readable Cataloguing. 


MHS 
MTS 
NAN 


NAPLPS 


NLC 
NRC 


NSG 


OND 


OSI 
PBX 


TNAN 


Message handling system. 
Message transfer service. 
Network Access Node. 


North American Presentation Level 


Protocol Syntax. 

National Library of Canada. 

National Research Council. 

National Systems Group, a specialist 
data communications arm of Telecom 
Canada, a consortium of Canada's major 
telephone companies. 


Office for Network Development of the 
National Library of Canada. 


Open systems interconnection. 
Private branch exchange. 


Trial network access node: NAN used 


in the iNet field trial. 
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